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KEUltOLOGY,«CEIllBEU-SriKAL  AXIS, 


Section  V.— NEUROLOGY, 

V^nxtL  the  UAm&  of  Netimlngy,  it  h  intended  to  include  tlie  descnptire 
1  AtiAtcittiy  i>r  the  virions  org^^us  foriniDg  pni'ts  of  th«  uervi>ua  e^jfiteiiL 

'Hie  iii^nron«  sjatem  coiisLbU  of  tvro  B«its  of  parU,  cub  of  wliicb  in  central^ 
%h»  olber  ptriphtraL  To  tlie  firat  ft«t  belong  the  brain  and  apinal  oorti, 
forming  together  the  oej^bro-spLual  aux,  axid  iho  ganglia  :  to  th«j  tecjud 
Mrt  l«eloiig  all  the  nerFea  dbtribut^ad  tbroughout  tha  hodj  ;  and  along  with 
lbt9t«  may  bo  iucludcd  the  organs  of  the  sen3«a,  or  those  organs  which 
Qimtaiu  the  tenuinationn  of  the  several  nerves  of  special  setisalion,  in  cou- 
mitb  certain  apparatus  or  mcNlificationa  of  i^tructiire  related  to  Ihn 
of  tmpie^sipus  by  each  of  these  nervea. 
Aiiiotig  the  peripheral  serves  it  is  necessary  also  to  diatingviish  the  core* 
WiKupiiial  and  the  tyiiip»tbetio  or  gangUonio,  which,  though  ijiiimattilf 
'  etuniiected  with  each  other  at  souie  plaoua,  are  yet  so  different  in  their 
I  •UDotore  and  m  jde  of  distributioiL  as  to  require  separate  description. 

Tb«    tieBcriptioti    of  these  setreml    parts   of  the   nervous  system  will  ba 

^  liroiaght  tiiid^r  the   following  four   suh^iections,  iriz«      I.   The  cerebro-spiiiiil 

axiJt ;  2.   The  cerebro-spina]  nerves  and  the  ganglia  connected  with  thum  ; 

Si     The    sympathetic   nerves   and  their   gaitglia  ;    4<     the  organs  of   the 


1,— THE  CEBEBRO-BPINAL  AXIS, 

Tbifi  fitf«brO'§pinal  m^3  k  containod  partly  within  the  cavity  of  the  era- 

Iflimn^  and  partly  within  the  vertebral  canal ;  it  is  symmetrical  in  iu  form 

id  fttructure  throughout^  ooa^i^^tiog   of  a  right   and  a  left   half,  separated 

|tj  a  oer^aifl  tfxtent  by  longitudinal  fissures,  aud  presenting  in  their  plane  of 

tiuioii  variouji  potlions  of  white  and  grey  nervous  substance    which  cross 

Imn  iftie  side  to  another^  and  form  the  commmurea  of  the  brain  aud  spinal 

%tt^tmdi\  within  the  skull  and  the  vertebral  canal,  the  oerebrO'Spiual  axis 
b  |ifOUjcted  by  the  bony  walk  of  those  two  cavities  ;  it  is  also  surrounded^ 
by  Uirt»e  meuibrant^s,  which  afford  it  additional  protection  and  sup|K)rt^  andl 
msm  tubiieirrieut  to  itai  nutrition,  Tbei^  envt^topcE^,  which  will  be  described 
llMPmftor,  are^  l&t,  a  den^  fibrous  menibrane  nani^d  the  dura  mator,  which 
ia  plao«4  mmi  superficially  ;  2ud,  a  serous  uiembrane  called  the  arach^ 
t>oid;  aadi  3rd|  deepeat  of  al!^  a  highly  vascular  membrane  named  the  pia 

TJie  oerebrO'Spinil  axis  ii  diviiled  by  anatomists  into  the  tncepfialon  or 
«iiJarg«tl  upper  mass  pkced  within  the  eraniuoi,  and  the  $pinal  cord  eou- 
taitiofl  wilhia  the  vertebral  canal 

Theoe  two  parts  have  a  relation j  one  tn  the  other^  very  mmilar  to  that 
wlildi  iubsiAta  between  the  cranium  and  vertebral  column  :  thus,  they  are 
conlixiuous  ttnicturea  ;  at  the  time  of  their  first  fi^rmation  in  the  feet  us  thw.^y 
mm  ti«'arly  t^im^ilar  -  the  earliest  developed  distinction  consists  in  the  enlarge^ 
m«nt  of  the  €uct*phalon  ^  and,  moreover,  the  spinal  cord,  like  the  vertebral 
column,  4H>tit)UUi!><  to  present  a  structure  nearly  uniform  throughout  iti 
Hjttvnt^  whde  the  encephalwn  btjcame*  gradually  more  and  more  compUcatedf 
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Fig.  339. 


till  at  Ust  it  in  difficult  to  trace  the 
seriAl  relation  of  its  coniititaeiit 
part%  or  aiiy  correspondence  with 
the  strnctore  of  the  cord. 

Fig.     a39.  —  Vl«W     OF     THS     CSRSBRO- 
8PIVAL  Axis  or  THB   NSKTOUS   StSTKM 

(after  Boaiigerj).     | 

The  right  half  of  the  cranium  and 
trunk  of  the  bodj  has  been  removed  by 
a  vertical  section  ;  the  membrsn*  s  of  the 
brain  and  spinal  marrow  have  also  been 
removed,  and  the  roots  and  first  part  of 
the  fifth  and  ninth  craiual,  and  of  all 
the  spinal  nerves  of  the  right  side,  have 
been  dissected  oat  and  laid  separately  on 
the  wall  of  the  tkoll  and  on  the  several 
vertebm  opposite  to  the  plaoe  of  their 
nataral  exit  from  the  cranio-spinal 
cavitj. 

F,  T,  0,  lateral  sarfiwe  of  the 
cerebrum  ;  C,  oerebdlam  ;  P,  pons 
Varolii ;  m  o,  medulla  oblongata  ;  m  «» 
uppvr  and  lower  extremities  of  the  spinal 
marrow  ;  e  e,  on  the  last  lumbar  ver- 
tebra, marks  the  cauda  equina;  T,  the 
three  principal  branches  of  the  nervos 
trigeminus  or  fifth  pair  ;  C  I,  the  sob- 
ocoipiUil  or  first  cervical  nerve  ;  above 
this  is  the  ninth  pair  ;  C  viii,  the  eighth 
or  lowest  cervical  nerve ;  D  i,  the  first 
dorsal  nerve  ;  D  xii,  the  last  or  twelfth ; 
L  I.  the  first  lumbar  nerve  ;  L  v,  the  last 
or  fifth ;  S  I,  the  first  sacral  nerve  ;  S  v, 
the  fifth ;  Co  i,  the  coccygeal  nerve  ;  «, 
the  left  sacral  plexus. 


A.— THE  SPINAL  CORD. 

The  spinal  cord^  or  spiral  ^narrow 
(medulla  spinalis),  is  that  part  of 
the  cerebrO'Spiual  axis  which  is 
situated  within  the  vertebral  cauaL 
It  extends  from  the  margin  of  the 
foramen  magnum  of  the  occipital 
bane  to  about  the  lower  part  of  the 
body  of  the  first  lumbar  vertebra. 
It  iA  continued  iuto  the  medulla 
oblongata  above,  aud  euds  below 
in  a  slender  filament,  the  filum 
teitninah  or  central  ligament  of  the 
spinal  cord. 

Invested  closely  by  a  proper 
membrane  (the  pia  mater),  the 
cord  is  enclo.'-ed  within  a  sheath 
(theca)  considerably  longer  and 
larger  than  itself,  which  is  formed 
by  the  dura  mater,  and*  which  is 
separated  from  the   wills  .of  the 
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emitti  hf  nnmemm  vmcutttr  plexuses,  aini 
iBUCli  loone  AreotftT  tissue.  Tbe  ioter^nl 
iMlwveii  ttie  iiiTQ«ti»g  mcnibniue  tiud  thts 
ibf  th  of  tbe  eonl  u  iioeupted  by  a  earoua 
ttrnitanuia  (the  nmchnoid),  aiid  thtt  spAoe 
bet  ween  the  UttuT  membrane  and  tbu  pia 
malar  b  occupk*d  by  a  Stud  called  the 
Mi«liiO'«pi]iii1  fluids  Within  thi»  Apace 
tbo  eofti  ifl  kept  in  ponitioD  by  proper 
ligmiii«!ii ts,  whioh  dx  it  ut  diiftfrcnt  poiuls 
to  its  abeathf  mud  bj  iba  roots  of  tho 
vpiuAl  tietT«i^ — wi  auterior  and  &  poB- 
tecior  mat  b^^looging  to  each ,— which 
ptam  aofoti  tiifi  ipaoe  frona  the  »tirface  of 
tke  «Ofd  lowftrdA  the  ioi^Frvurtebml  fora- 
nltiap  Tn^m  iti  lower  part^  where  th«y 
ato  ci<Me1y  crowduU  together,  the  roota 
of  iliB  lauibar  aud  oacral  utrve^i  descend 
'nearly  Tt^rtically  to  reach  the  lumbar 
tntcrreri^bral  aud  the  fiihcral  forjiiiiiijai 
aii4  fonn  a  large  buiidk»  or  lii:»h  of 
oorda  UikUied  the  c^iulu  fqmria^ 
ooeopim  the  vcrtisbrjd  cnual  brloir 
I  tenttitiatioti  of  ihe  cord. 

Si*\ -— AvTiviitiiit  AMD  Foster  ma  VrEwt  of 

ftta  lUl^i' 1-1*4    OiLOBfJATA   A  If  I'   ^^LXiL  Uuiu> 

wtnt  fi«CTi9si>     I 

Hie  wr€  Imi  batn  diTettt^  of  its  inrmbranea 
aad  tk«  ruotJ  of  tbe  tiervtft.  A.  presents  aa 
mmimkVf  B,  m  poatenor  view,  sbaiiifig  th«  tipper 
K»r  biaebialt  aad  tbe  tuv^r  (ir  ertiml  ialai^emeDta, 
fa  Ibit  tignres  the  filifurni  prulongation,  repre^* 
MftafatUy  la  B\  hms  bcuD  removed  ;  €^ 
*  a  tfwatHUi  Mfeiiitn  U>n>u^li  th<;  tiiM'Jle  of 
I  ubkngiiU  ;  U«  d  sectJoD  Ittrough  the 
die  uf  1I10  cer^Wal  cnlarfvmetit  of  ilie  ipiimt 
_  R,  iUradgh  iti*:  upp«r  n*gioii  of  the  itomal 

pari ;  V,  tliroggh  i1a  lowar ;  0,  through  ths 
mililfl  erf  Ihc  Imntiiir  mliirgciu^iit ;  and  H|  near 
tb«  lo««r  end  of  iu  Ufwrmg  cjitremUj. 

I,  Miicrior  |ijiaiQid«  I  l\  ibek  difcussatioD  ; 
%  tiiivarj  todlf*;  3,  Featifurni  budie»;  4,  pos- 
ter ior  tanbec  of  tbe  m^ititlla  ubionitata ;  4',  cala- 
wai  wriptMiCMi ;  5,  ix^i^rs^^r  pjifamidfl  ;  @,  poa- 
IwJQr  bl«T»l  t^tumnutkiu&Rmg  op  into  lb«  restifi^rm 

tibfwtiili  tKf  wliule  length  of  tbeipba]  oad ;  S,  8, 
■Mlwicr  klemi  grooti!  ;  ^,  »,  j^oaU^rior  mediaji 
JMIW ;  10,  10»  r-^iistcmr  leiUral  groo^'e;  x, 
Wvir  tad  of  Ibe  taiwiioj;  lAtrrmity  of  the  eorii  ; 
K«  l^t  Ul  B%  tb«  Uli^ortn  j^Ffilutigitloi]  of  the 
eocd  and  ila  pia^taattal  i^^if  ering. 

Altlio^*h  the  eofd  ujuaHy  ends  near  the 
%ow^  U*n)«r  ef  th«  bod;  of  the  ftrst  Ium1>ar 

*,   ruWn  -1  *njiii  iirr,^*  te mi iaaie«  &  little  ahoro 
r   L>r.i«     ui;    fi.1,,1    HB  oppotii^  U)  tJiii  iaat 
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THE  SPINAL  COED. 

doiml  or  to  tlie  second  lumbar  Terlel^nk  The  position  of  ibe  lower  end  ^r  the  cord  &1^ 
TarieB  recording  to  the  state  of  eiirvnture  of  tli«  vertebml  colaraa.  in  the  flexion 
forwards  of  which,  as  in  the  stooping  potture,  Ibe  end  of  the  cord  i«i  fitigbtlv  niL^d. 
la  the  foetnt.  at  an  earlj  period,  the  cord  occiiple;a  tbe  wbale  length  of  the  vertebral 
eanjil;  but,  after  the  third  montb,  Ihe  canal  and  the  raota  of  the  lumhnr  and  mu-ntl 
ntsrvefi  l>egin  to  grow  more  rapidly  than  the  cord  itself^  ao  ihat  At  birth  tbe  low<ir  ead 
reacbe«  QXkly  to  the  third  kmb&r  vertebra. 


Fig,  34L— Posncnton  Vigw  of  run  Mii)Pi,tA  OstoNOATA  and  or  thb  Spinal  GuRt> 
wiTD  Its  UrvrBixos  aetxi  xai!  Ruota  of  thk  Nkjivjes  (from  SapiHfj^.     4 

Tbe  ihe{;3(  or  dura-matra]  shea  Lb  has  been  opened  bj  a  mediao  incisioo  a  long  the  whole 
lengib,  and  ia  attetehed  oul  to  each  aide.  Go  the  left  aide,  in  tlie  iipii«r  atid  middle  parte 
(A  and  B),  the  lujaterior  rcx^t*  of  the  nervefl  hare  be^n  lenioved  bo  a»  ta  cxposti  ihe  liga- 
Oientum  dontieulatam  ;  and  along  the  right  side  the  rorita  are  shovirn  paaaing  nut  throiigb 
the  dura  tnater.  The  roman  nutu beret  ludicate  tbe  difft^retit  ntrv^n  in  the  cervicab  dni-Hal, 
Loniharj  and  aaeral  regions  ;  0^  aovera!  of  the  pointed  proceaaea  of  the  ]igti.inrntftm  den- 
ticiilHtttm  ;  10,  origiD  nf  several  posteri^ir  roots;  11 «  posterior  median  fiaauifl  ;  12^ 
ganglia  tif  the  t^pinal  nerrea ;  13,  part  of  the  anterior  rooU  aeen  on  the  left  aide  ;  II, 
tbe  united  nerve  ;  15,  tapering  lower  end  of  tbe  spinal  curd;  IS,  ilum  terminalej  17^ 
t!anda  equina. 

The  length  of  tbe  apbal  cord  is  from  fifteen  to  eighteen  iJicboa  ]  ami  it 
TfLtiea  in  diameter  in  tliffereut  gituationEi.  Jt^  getierjil  form  \&  cyliudrical, 
somevvhat  flatteued  before  and  behind.  It  presents  two  eulargutneuta- — an 
upper  or  cervical,  and  a  lower  or  luoibar  The  cervic^Ll  eiilavgement  ii  of 
greater  BLse  aukl  extent  tbaii  the  lower*  It  reaches  from  the  third  oerviiial 
to  the  fij^t  dorsal   veitebra ;  its  gieaieat  di^iueter  is  from  side  to  aid& 
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l^jmtt  or  Itifn1>ar  eiJarge'itieiit  h  Rtiiiate^l  nearly  oppi>Rite  the  laBi  doriuit 
v«rti.'l>f3  ;  tlii  :iiitL-TLW|x«teT]i>r  ciiKinoter  in  iienrly  ef^uiU  to  the  iiiiti^svoriHj. 
3^ov  Um  <!iiliygt^mt.'Ut,  the  corcl  liipere  in 
Uie  fiTTMj  of  a  oomcj  frcm  tlit?  iijitot  of  wljich 
t&«}  kuall  filiform  fiixtlotigiitiou  U  coniiuued 
F^wawBrdft    for    aotne    distance    within    the  _p 

Fic*  3ISL— Lowwi  pAftT  iiF  THE  Shxal  Cobp  mttr 

TK8  CieSJi  RQiniiA   Aii0  SltlAfU^  WKtLX   I  Hon   Bl- 

Tbe   Mbi^tli   hji«    bei!n  op«n«d    from    behirtd    dtiil         Bx    WmiU^^    m.  IIM     '^^ 
Mrelcli«4  l«Tatil«  llir  nli]fm;  on   the    leJi  tilde  jlll  tile 
rocMUi  of  lite  ni^nrcs  «.m  euttii!^  ;  oii  tlic-  right  bUIv  botli 
r     ^      ""  T  hc  £r»t  And  ^  '    ,,l.!ir  otrvt-a  are  inliie* 

r«t  imve  \  I  close  tf>  the  |ibce  of 

1..  ■  •''  ilr,,in.f,    ,,.    ,.:,.. tlj,      Tlio  bonpi^  of  the 

«ijct^  ii  iheir  catmal  ruI>Live  po^iti^rn 

V>  »i.  L  Iji.'  61um  termmiib  luid  the  tuwi^^t 

i!t^  f»tftr«d  tm  tl»e  jwwt^^n-tr  mHiian   fi^sorti  &t   the 

r       '  ■'         "     '      '         ■  •     ■  :  :      r   ■',      .-iiiJ  ;   t^  6, 

*-    ..-  .-,   *,..,    .,  ;,,^    iiuTt-rrmtrnl 

»Ltikl!t ;    lf\  (f\  ilM    }■  bcpjud    th(>   ftheatli 

and    rM'^u,    ifji    liitck  jgeal  boiieEi  ;    c,   tlie 

<I*it-i  !!vn.tii  ;     tl,    lUm^tk   foraiiiiim   for   tbe 

pv|«:ik  _    ^if  ibif  a.tticriur  Jiiid  ^nisturiur  rixita  ul 

ta^h  of  tli^  iT'iM*!*;  f,  jjoinlel  unda  of  mrtiiml  pro* 
f»wie«  nf  tLe  li;4iimtiiiutn  (.Iciitit^tililtuiD  ,  Dx^,  iitnl 
li%it\  tKc  ttiitli  nod  Iwvljxh  dorsal  Acrrvea  ;  Lt,  and 
Lt,  the  Ofet  (kuit  erih  liimlittr  nerrcs  j  Ki,  «ii<i  S\% 
the  flrat  fttid    ^flli  mctid    tiervet ;    Ctp  the  c^o&^ygciit 
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The  i;!eri|c^  &ml  InmWr  anlargeto^nti  have  an  ^i(/^V^flHi^   ni\^*Si 

evldrnt    rrbTii^n  to   the   brgc  kIj^  of  tbc   uenre^ 

whi'^  ^?  appcr  ntid  li'»wer  UmlK*f  and  wltkli 

arr  vith  Iho^c  fugionn  of  the  cord, — In 

1 1  tUe  geuuTik]    fai.4  obfii^nrM  id  the 

.. ,  tlmt,  near  the  oriipu  of  large  aerves, 

,  Uic  triitrj.!    ij^:irvoi:iii    ftubMtaoee    U  aectimalntcd  in 

I  lzLn;f!r  tToportjoii.     At  tbc    comuienccmciit  of  iU 

I  d«¥clo|»m^nt  In  lilt)  etnbr^va  tbe  spinal  curcl  is  dca* 

{ lUtit^  ^r  thi^T^   eiihiri^cmcnt-s,  whitdi,  m  thoir  firtd 

I  Af*p«*mniiec   And    t»ub?ie«|ucut   [>rogre^«j   cortcspoad 

rlUi  the  grdwth  of  tbo  lirabiw 

^tnctimci  iht'  cord  prcMals  one  or  two  bull«  or 
•«€ liiiig^  U^irjirtls  \u  Ittw*?r  cud- 

A cv^nliag  Ui  Kit vilk^  r  lie  biiabar  enlarge racnt  la 

[  diidlj  dae  lo  an  iiicrcj^^c  in  hulk  of  the  anlcrior 

,  rri^o  of  the  cord.     (Truit^  compb  de  rAnat.,  4^,, 

da  i^rtt.  Nerr>  Curttim-Splnftl    FttrU,  1841.     Psirt 

Tbe  itrminal  fhimtnt  (lihim  temiitiale,  ceii- 
li^amcnt)    (JescetidH   in    tho    mMdl^  line 
t2i<»    ui/rvf^H    t^ooQpotirit^    the    can  da 
an4,  >*i*c!*>iiiiii^  blen*ic»l  with  the*  h»weron*l  of  Ihi'  Kh"*alh  opjioKitt:  iv 
\  fimt  or  ••*-*cun'l  Maci^il  i-crtebra,  jmsacs  on  tt>  Im^  fiiicil  tu  thi*  U»w«v  vwA  u( 


tlj«  f«v;ral  canal,  or  to  tlie  luuifr  of  the  coccyx.  Intern  sally,  it  is  •  prolongation 
for  H}ffpn\.  liaif  its  l*;ij{,t  :i  of  toinc  of  the  ntrvons  elcrments  of  the  cord  ;  ex- 
ternally, it  cori-i-tH  ''fa  tnU;  of  the  piu  matir  'ir  iiiiien]i«>«t  membniie,  whicli, 
iK'iii;^  attaclii-d  at  \U  loAt-r  vud  to  the  iliira  mater  aiul  vrrtebral  canal,  keej^s 
pacv  with  the  latter  in  itft  t^rowth,  whilst  the  cord  relatively  shortensi.  It 
\n  tlihiiuifuUhi-A  by  its  hilvery  hue  from  th*»  nerves  amid  which  it  lies.  Small 
blo^^l*V(-fiA<rl4  may  som«.'tinics  be  f^eeu  up  jd  it. 

F'iMiiit-n. — When  removed  from  the  vertebnd  caniil,  and  divesteil  of  its 
niembran«'M,  the  «ipinal  cord  'm  seen  to  l.>e  n)arked  by  lonijitudinalyiidiin'.i. 
Of  tliene,  two,  which  are  the  most  obvious,  run  along  the  middle  I'uo,  oiio 
ill  front  and  the  other  behind,  a!id  are  named  the  anttrior  and  pusUriof 
Tiii'.tJinn  Ji.HAun'H. 

The  (iiifrrinr  rruilidu  jUinn:  in  more  distinct  than  the  posterior,  and  |>e'ic- 
tratf.'H  ab'*ut  one-third  of  the  thickness  of  the  cord,  its  depth  increasing 
to.vjudH  tlie  low»T  viu\.  It  contains  a  foM  or  lamclliform  process  of  the  pia 
niatcr,  and  also  many  l»lood-vessel»«,  which  aie  thus  conducted  to  the  centre 
of  the  cord.  At  tho  bottom  of  this  fissure  is  seen  the  transvcrfte  counecting 
portion  of  white  Fubstanc**  named  the  aniniof  ichiU  coinmissurc, 

'Vho.  jKisfiiinr  tnrditDL  Jinsnre  is  less  marked  in  the  greater  part  of  its 
ext(;nt  thnn  Mie  anterior,  but  becomes  more  evident  towairds  the  upptr  part 
of  the  coril.  In  a  certain  sense  it  is  no  real  fissure,  except  at  the  lumbar 
(MdargeiniMit  ami  in  the  cervical  region,  in  both  of  which  places  a  supcrticial 
fiHhUie  is  distinctly  visible  ;  for,  although  the  lateral  halves  of  the  posterior 
part  of  tiie  conl  are  quite  separate,  there  is  no  di>.tinct  rellection  of  the  pia 
mater  betw<'en  tlum,  but  rather  a  septum  of  connective  tissue  and  blood- 
vchhoIh  whieli  passes  in  nearly  to  the  centre  of  the  conl,  im  far  as  the /)o.sfcr ior 
yrcy  Cinnmi:tsiiri'. 

Hesides  these  two  nudtftn  fissures,  two  lo feral  furrows  or  fissures  have 
biH'U  described  on  eacli  side  of  the  cord,  corresponding  with  the  lines  of 
attarhment  of  the  anlericr  and  })0sterior  roots  of  the  sjanal  nerves. 

The /j«i.s/r/ jiir  httt:nil  ji.ssiire.  is  a  superficial  depression  along  the  line  of 
atlaehment  of  the  posterior  roots,  and  is  at  the  edge  of  the  plane  in  which 
tlieKO  roots  pjiKH  inwards  to  the  grey  matter  of  the  cord. 

'V\w  ttnttilor  latiutl  lis-^ure,  which  is  often  descril  ed  in  the  line  of  the 
origin  of  the  anterior  roots  of  the  nerves,  has  no  real  existence  as  a  groove. 
The  fibres  of  the>o  mots  in  fact,  unlike  the  posterior,  do  not  dip  into  the 
Npinal  eonl  in  one  narrow  lino,  but  spread  over  a  space  of  some  breadth. 
The  grey  Hubstaniv  of  the  cord,  however,  approaches  the  surface  somewhat 
in  the  vicinity  of  the  plaee  where  the  anterior  roots  enter  :  and  this,  to<»ether 
with  a  slight  depivssion,  produces  the  appearance  which  has  been  describe<l 
as  a  groove.  Thus,  each  latentl  half  of  the  cord  is  divided  by  the  posterior 
lateral  fissiuo  into  a  /»«•.s^■^^()^  and  an  anhio-hiUral  column  ;  and  althoui^h 
we  cannot  tract*  an  anterior  lateral  fissure,  this  antero  lateral  portion  of  the 
iHml  may,  for  the  convenience  of  description,  be  considered  as  subdivided 
into  an  «in/i< »er  and  a  ^r^ <o/  cthtmu  by  the  internal  grey  matter. 

On  the  pimterior  surf.uv  of  the  cord,  and  most  evi  lently  in  the  upiier 
ivirt,  thoiv  an>  two  .slightly  marked  longitudinal  furrows  situatetl  one  on 
each  >»ide,  close  to  the  jx^sterior  median  fi-.*ure,  and  marking  olf,  at  least  in 
the  ivrvieal  ngion,  a  ^lender  tract,  named  the  jHK<tiri,r  molian  column. 
rietwtHMi  the  anterior  and  iH»*terior  roots  of  the  hitiual  nerves,  on  each  side^ 
the  wnl  18  ivnvex,  and  sometinien  pn»«ent»  a  longitudinal  mark  correspoud- 
iiig  with  the  Hue  of  attachiueni  of  th«  ligiuueuiuiii  deuticuL&tum. 

FwiUe  »taie«,  that  in  a  newborn cUW  ikwe b a aamw accewoiy  bundle ef  white 
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^in 


itTiUi  t.  •."»!*  *ch   niii!^  aJoiig^  tlie  Miifsw'e  nf  fli*^  lute  nil  ittilumn,  nml  is*  ftcpjiralcd  ffivm  it 

I  .^vi^  ;iiiil  may  he  iTaea]  up^afiln  nlaw^  tlw  sUiQ  ufllju  m«^diilfa  oblt^iigiiU 
uum  Um7  Qucbelloju.    (Up.  cit.  |i.  2htt^ 


ttti  SrcvAL  CbD^t^  moji 

wt;a     THi    Eoon    ar 
Tltl  Ki:iiVEB.     Sli^llj 

nf    lh«  vpocimeti    hi 
ah»wm,  tbe  4iiiemr  tienc^- 
ci^    lJk«    right   &iUc 
divided  ;  in  B,   ft 
«f  ibe  riglil  iSdie  i« 
in  11,    till*    uii(er 
b  sbami  ;    m  B, 

Mm  m  ibovn  from 
tdw.      1,    Ihe    juikrit/r 

Ai&ure  i    2,    pcu*- 
m«di«ii  [kibuic ;   itf 
4iur     l&t«ra.l    depr^'iii* 
lif  iir«r  vrLirti  ilie  unt^^ 
rinr  nerT^rootn    *re  ^ctvn 

III*  puvCrriur  lOuLi  arcr 
•nrt  to  ^tik  ;  5,  a^nU'iinr 
fnoiU  pAMiOK  Ibr  jE»ti|lioii ; 
i\  in  A^  tb«  »cit«iior  root 

.'  ;  Ci,  iht>  jtQ*Urht  fHioti,   llje  filijTii  vt  nlijdi  pHsi  intfi  titv  (?ftnglion»   ti" ;  7,  the 
J  or  CM«if#uiifliJ  ii<jjie;  T'^  the  |ic«it4irior  iiiimiirj  li*in*i'ii  even   iu  A  and  D^   lo  be 
titriiCTl  in  l^*rl  fpoin  llie  tttii^ur  luifl  ia  |«trt  fioia  tlm  iHtst^rk^  root. 

Inimitil  etrttiiurt  of  iht  Bpijtal  coid. — Tb«  Rpifml  cr^rd  cou^ists  of  wbittj 
fttid  |fti*y  uervoua  Bub^timce.  Tlie  white  m*tter,  forming  liy  far  the  larger 
piriiou  of  the  cord,  la  »iiujited  cj^teruallf,  whilat  th&  gioj  matter  is  dUpo^d 
ill  iKi*  iiii«rit>n 

Tlt«  ^rof  matter,  as  eecD  in  &  tr&DSVf3r>«(3  Bectitjii  <if  any  part  of  th*?  ctird, 
pr«t»ents  two  creecvui-shapi'd  mAaam,  plo^d  one  in  t  ach  hktcral  hiilf,  wit!i  their 
eoitf^xititss  towjtpJs  oae  auotbt^r,  and  joined  aer>»i4ii  th<j  middle  by  ti  tmnn^  c^rso 
MiriiuDt  ili^  ^f]f  t>r  po^t^'niryr  co*niii(***^rt:  of  th«  eord.  Kivcb  of  these  gri*y 
Ima  fcu  ariffn"r  mid  »  jio^li  r »W  cm*  tut  or  horn.  Tbe  po^tt^rior, 
lly  laugcr  Aud  narrower,  H[»[^roaclnf»  thi*  postt^nor  jat©rat  fi^-^ure  :  tlio 
ttiarior/ fihurt«r  Ktid  thicker,  fxteuds  townnU  iJie  pluc«  of  ultnchiiUMit  of  the 
nxiU  tkf  tho  nerveis.  In  front  of  it  a  layer  of  white  **iihiiti!Uict  Hyjui- 
( H  tti>m  the  hut  torn  of  th^  anterior  mediia  ti^iurr,  thi^  m  named  the 
whiH  tXittimUsurc. 

k,t<.  ii^.  r  VI  rv  thin  and  iadij^tiuct,  »a.^  fiiriTKTly  dcst'nhed  an  ],vinst 
re;  but  in  the  prciictit  ^iute  of  our  knnwli^dsre  it  iM>oins 
Jjiie  oiimmi«8ur€,  a^uil  one  gri^y  eommL^uro  bcbliid  it 

At  ibo  W?k  piui  or  tip   of  the  posturior  bom,  which  is  iomo what  c^n- 
Uae  grey  iJi:itt*.f   h^M  A  pectiliJU*  w?imtranapar<c>nt  aapect>  whwnco  it 
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greater  part  of  the  gr<?y  matter,  wlucH  r^omVilo*  tE*t  mmi  geaerally  preva- 
lent, Via*  unmcd  l>y  Robuida  tbo  jrPtJisffJn/t^t  s^Jt^/iffwsi** 

The!  grey  coriiiia  vary  in  form  iti  ill ffti rent  [jart^  of  the  cord  ;  thu«  they  are 
lr>tig  and  dtsiiUer  in  the  cervix^il  porliort^  fitiil  tunrti  blender  in  the  Jomat,  and 
shorter  and  wider  in  the  lumbar  regiou.  The  grey  niattor  appeara  iu  Ji 
aeries  fif  sections  tobo,  relativtly  to  the  whit*?,  more  abundant  m  the  lumbar 
region  of  tlie  cord,  less  so  iu  the  cervical  riegiauj  and  k^a^^t  bo  in  the  donjal. 
The  actual  amount,  however,  of  white  matter  is  greatest  iu  the  neck. 
Towards  the  iov?er  cud  of  the  cord,  the  doublu  creaceDtio  form  gradually 
diitnpptiani,  and  the  grey  matter  is  collected  into  a  central  nxvaf*,  which  h 
indented  at  thi^  sidea*  At  its  extremti  iwiiit,  according  to  Ilemak  and 
Valentin  J  the  cord  cou^lsta  of  grey  miitter  only. 


Fiif.  3n, 


Fig. 


3i4. — SKCTiOFi    or    rnE    SnirAt 


These  vIowb  are  isik*fn  imH\y  from 
Slilliiiji;'B  plati?^  ami  pnrtlj  fnam  imtuie* 

Ai  it!  n  section  1 1  no  ugh  the  mldille  nl  llii? 
ctrv I riil  etiljirgt^mt-nt*  n%  the  rorpt  if  tho 
tixtJi  cervical  nerve;  H^  Uuongli  the  uiiil- 
db  of  the  ilorml  cjliTsdHcal  porlkio  ;  t), 
throiij£;h  thfs  middle  of  ihe  lutidmreriUfge* 
meht ;  D*  in  the  eiirtieal  diimi Dishing  i«ii  t 
of  the  CMxd  ;  K,  fnrihfr  du^n  at  tlie 
origin  of  the  fifth  uicial  netve;  F,  at 
that  of  tbe  coccygeiil  nerve  ;  (1,  isi  a  nec- 
tioQ  of  the  pmi  wliere  the  co»ub  meUul- 
Uria  l^gina  to  pasi  inUi  the  iLlurn  tenai- 
hale ;  Hiiii  H,  j^t  ibe  lower  pnrt  of  thli 
or  in  the  comiiieneemeut  of  the  filmn 
terukiiuile, 

A,  Bf  ami  C^  nre  fullj  twice  tlie  natural  I 
Bite  ;  D,  J'^,  and  F,  alout  ibree  times ; 
aud  Q  and  H,  ^hoiit  eix  tkues,  In  A 
a»d  C,  fif  jxi^kf  the  nittetior  i'i>ot-fihrefl 
of  tke  nerve*  ;  and  p,  the  ^Histprior  rout- 
fibies  as  thej  enter  the  s[iiDi\[  oonJ.  In 
D,  E,  and  F^  the  grent  liiminiition  of  the 
vhite  nab^ttaaw  in  proportion  to  the  gXf  j 
ia  »ccn  ;  in  O^  the  peculiar  furtn  of  the 
cetttni.1  canii)  mi  J  mcduUai'j  snbbtancfl 
cohering  it  J  iind  iu  H^  the  open  eon- 
dUion  of  the  t'entnil  canal  jioaterioily. 

In  all  tbe  fl^uree  the  pctKui'm  h  the 
mituA,  \lf..j  Lb e  anterior  jmrt  plaeed  don  rj- 
»ard»* 


Central  cn/ttil— Extending  through  tin*  whole  length  of  the  spinal  cord, 
iu  the  siibstiiuce  of  the  grey  comiui^ure,  there  i**  a  minute  central  eaiial 
which  iu  prepared  trans verae  sections  of  the  cord  ia  haroly  visible,  aa  a  ^ 
speck,  with  the  naked  eye.  Superiorly,  it  is  continued  into  and  oijeua  otit^ 
at  the  cahimua  acriptoriua  of  th<i  fourth  ventricle  ;  and  iJiferlgrly,  it  is 
pri^Ioni^ed  into  the  liliim  terminale.  It  ii  lined  with  a  layer  of  cylindriciil 
ciluited  cells  or  i,'pithelium.  Thi=i  canal,  thon^^h  minute,  L^  mi  object  of 
coosiderable  iuterest  as  a  typical  part  of  the  structure  of  tli«  cord,  it  beii.g 
the  permanent  remains  of  the  cavity  of  the  cyliu<ler  formed  by  the  spintvl 
cord  Rt  the  earliest  period  of  its  developmefit.      It  is  more  dn^tuictly  i*cen 
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5(»0 


in  fifl&ea,  r^ptileij  &nd  birds  than  in  mamm&k.  In  tliti  young  human  subject 
it  m  tdwn.f»  pre^-eutj  but,  according  to  tbe  obawrvation  of  Lockbart  Clark** 
fttid  KoLIiker,  it  samt^Umac;  iliBf^ppear^  in  the  aduU, 


Minnie  Sfntdurc  t^  iht  Sffitiid  Cflrt^— Tlte  iubBtaoee  of  the  splnil  €ord  eonsbta  of  a 
[  Ws^  proporliQu  of  nerrous  E^ii1:^tance,  supported  In  a  debcaie  fiuinework  of  coutiei^tive 
^  tlttCM  jLii4  tititiieroiiB  minuLo  bloOtl-ve^el^,  The  white  m&lti^t  pre^euU  utirv^  fihTeR, 
ImiI  U  dcslkate  of  nerre-celk  ;  the  grey  mftttcr  coriUiitiii  bolh  clemcDta.  The  fibres 
»f  the  white  ftub'^tance  are  in  greatest  part  longitQdinaJ ;  tljc  pritieipal  except jona 
'  Mj  coiitiancd  iti  the  comml^m'c,  and  in  the  njots  of  tht>  pdrveA,  The  longi- 
i>ri*!i  are  finer  in  ihc  posienor  cofumns  und  poMerior  {mtU  of  ilic  lateral 
r^MEiitiri;^  tliiiiti  Itt  r^lhef  parts  aad  the  deGpcst  Qbn^  are  smaller  tliau  tho^iC  pluccd  more 
sii|>c;r£ciallj.  i  Kulltker.)  The  fibre.-s  of  the  grey  fjuWianee  arcfor  the  raot^t  part  uot 
tiiaic  iJiaa  one  half  the  diaiuetcr  of  their  eotitiniiatiotis  in  the  whU«  aubHtaa<!c  and  ui 
the  ticftc  root*!,  but  among  them  there  are  a  hw  of  larger  Bjxep  They  ar«  very 
rariou*  in  tbdt  direction,  aod,  in  great  part  at  leasts  arc  coaneded  with  Ibe  rool^  of 
il^  nerves. 


Wig.  315.  — TaAKiiVKiaH 

il^.Tio*  or  HAhr  T«« 
Till     LcMBAa     Km* 

This  \i  m  i^tn^dia- 
^rainotatk  rcpresenta- 
ttnA  takt'ti  from  tk  pre- 
|i«ml  t|HL^:ituen,  aiii) 
Coendfd  iti  jarl  im  tlie 
stvtrmctjLB  fif  L<i>i'kFiart 

1,  lOLtonor  nivdiAn 
iMMiv ;     2»    pofttcritir 

tral  canJil  huL'd  fvitlfi 
rpitJieliittii  ;  4,  p<*strritfr 
ciMXtiiiifliare ;  5«  ftnliirttir 
;  1^  f'Ottpfiur 
lateral  w- 
lumB  ;  $t  waterier  eg* 
i»Q  ;  (at  ea^b  ^if  ih^^ae 
llv.'T*  aad  thr^'U^huut 
ibc  vliltr  «ti^^Hi;iiiKif  iiiii 
tnht^Ur  prid'*ti^itiLiua 
«r    tlia   f»ii^   mairr    ar« 

rfe 
lal 

roQta  ifuti^rioi;  in  fuui 
•f4«lkiliit|;  Ikuudlee  of 
lihrca;  fit  (1^  caput  com II 
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thuni   ihti  gtlatSiums  swI^atAnoe  ;  h^  iii  tlie  oervl*  e<>rau,  deeiis* 

h^  rv#'  rotita  autl    pnaterior   comntiiam'^  ;    <r,  lioateiiur  vtnletitar 

rtiunina  i*J  iiiuU^ ,  J^  hbri:3  niaalnjf  tranavfrsely  from   the  poflt^ri-jr  imiuniaBanj  into 

ibff   latpml  fHsluiaim;    near  d,   th«   lateral  gronp  of  i:ells  ;  «•,   e,  fibres  of  i he   niiteiior 

f^.i  J   the  aatertor  c«>rDU,  and  tms^iine^  through  anmng  the  rail  biting  c-dlH,  but 

ti«^t  ir  pn*eei»M  ;   e',   fibres  fioin   the   aaterii^r  ronla  which  dctiiv^d4;  in  tlie 

'      -        rn-rnal  fibrea  froni   the   ri*ois  r\ianing  rt>aiid  the  outside  nf  ihe 

Is  thv  lateral  coluiuns  ;  /^  flhrt^  f[*<"n  Uie  |H>sterior  i^jinniiflMinj 

i*[i  ruaaiiig  towards  Ibe  nftttrlor.    Three  gronjiaof  etdji  atv*  weti 

^oiuiiiii  ;  of  tb^ae  the  anteHor  are  external  amd  iatcrnal^  the  [loiitcflur  ar« 

J  Qt  lateral. 


olO 


THE  SPINAL  (OKI). 


The  nerve  cells  of  the  grey  matter  arc  of  two  kinds.  Firstly,  there  are  very  large 
branched  cells,  from  ^^^^  to  -^^-^  of  an  inch  in  size,  containing  naclei  and  pigment ; 
secondly,  there  arc  smaller  cells,  ranging  from  ^J^  to  ^,  of  an  inch,  but  the  majority 
are  from  j^^-,  to  j^V,  of  an  inch  in  size. 

The  smaller  cells  occur  scattered  throughout  the  whole  of  the  grey  matter;  the 
larger  cells,  on  the  contrary,  are  collected  into  groups.  In  the  posterior  cornua  the 
large  cells  are  almost  entirely  collected  into  a  compact  group,  the  poste.rior  vtisiad^r 
column  of  Clarke  (the  core  of  Stilling),  which  occupies  the  inner  half  of  the  cervix  of 
the  posterior  cornu.  This  vesicular  column  is  in  intimate  connection  with  the 
posterior  roots  of  the  nerves ;  it  may  be  traced  continuously  from  near  the  lower 
extremity  of  the  spinal  cord  to  the  middle  of  the  cervical  enlargement,  where  it 
terminates ;  and  it  increases  in  size  in  both  the  lumbar  and  cervical  enlargements. 
In  the  ant<jrior  cornu  the  large  cells  occur  in  greater  number  than  in  the  posterior 
cornu,  and  are  of  soinewliat  greater  size ;  and  they  are  principally  placed  at  its  forepart, 
and  arranged  in  an  inner  and  an  outer  group.  There  is  likewise  described  by  Clarke  a 
small  group  of  cells,  collected  in  a  tradns  intermedio-iatfraliji,  and  forming  a  projection 
of  the  grey  matter  opposite  the  junction  of  the  anterior  and  posterior  cornua.  This 
lateral  vesicular  column  extends  from  the  upper  part  of  the  lumbar  to  the  lower  part 
of  the  ccrvicjil  enlargement ;  and  it  may  be  said  to  reappear  at  the  upper  extremity 
of  the  cord,  where  it  is  ti-aversed  by  the  roots  of  the  spinal  accessory  nerve,  and  ia 
continued  up  inlo  the  medulla  oblongata. 


Fig.  :U0. 


Fig.  346. — A  Small  Poution  of  a  Trans versk  Sectio.v  op  thk  human  iSpinal  Cord 

NEAR   TUB   SURFACK   AT  THK    KNTRANCR   OF   A    BUNDLE   OF   THE   ANTERIOR   RoOTS.    ^^ 

This  figure,  which  is  poniewhat  diagrammatic,  is  intended  to  show  the  relation  to  the 
nervous  suhst^ince  of  the  pia-inatral  sheath  of  the  cord  an<l  the  processes  of  connective 
tisuue  prolonged  from  it  between  the  longitudinal  and  other  nerve  fibres,  a,  a,  the 
primitive  filaments  of  a  bundle  of  the  anterior  roots,  the  medullary  sheaths  not  repre- 
sented; ft,  6,  transverse  .sctions  of  part  of  the  anttrior  columns  of  the  cord  in  which  the 
dark  points  are  the  primitive  filaments,  nnd  the  circles  represent  the  neurilemmal  tube 
enclosing  the  medullary  sub^stance  :  in  these  parts  the  connective  tissue  is  not  represented, 
and  many  of  the  smallest  nerve-fibres  have  also,  for  the  sake  of  clearness,  been  omitted  ; 
e,  the  pia-raatral  covering  of  the  cord  ;  d,  one  of  the  compartments  of  the  anterior 
column  enclosed  by  septa  of  connective  tissue  prolonged  from  the  pia  mater,  and  exhibit- 
ing the  fine  frame-work  of  cnnncctive  tissue  extending  through  among  the  nerve-fibres, 
which  last  have  been  omitted  :  therj  are  also  indicated  among  the  trabeculae  minute 
nuclei  of  connective  tissue. 


Connective  tissue  takes  part  in  the  structure  of  the  cord  to  a  very  considerable 
extent.  It  forms  a  complete  covering  surrounding  the  white  substance.  In  the 
inner  margin  also  of  the  posterior  columns,  one  on  each  side  of  the  posterior  fissure, 
two  wedge-shaped  bands  (the  bands  oj  Ooll)  have  been  distinguished,  in  whieb.  the 
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eonnectire  tissue  is  remarkably  abundmt,  and  the  nerve-fibres  particularly  small. 
The  connectiTe  tissue  forms  akto  a  reticulum  (processus  reticularis),  in  which  the 
longitadinal  nerve-fibres  are  imbedded.  In  the  grey  matter  the  connective  tissue  is 
still  more  abundant,  more  especially  in  the  immediate  neighbourhood  of  the  central 
canal.  Much  discussion  hns  takea  place  as  to  whether  the  smallest  cells  already 
deiicribed  are  really  nervous  or  belong  to  the  connective  tissue.  In  the  present 
imperfect  state  of  knowledge  of  the  development  of  nervous  elements,  it  might  be 
rash  to  express  a  decided  opinion  on  this  point ;  but  it  may  be  stated  that,  independently 
of  these,  naclei  are  figured  by  Kolliker  in  the  reticulum,  and  also  cells  containing 
uumerons  and  dividing  nuclei  in  the  neighbourhood  of  the  central  canal. 

Origin  of  the  i<pin<d  ttertes. — The  anterior  and  po-sterior  roots  of  the  spinal  nerves 
are  attached  along  the  sides  of  the  cord  in  or  near  the  anterior  and  posterior  lateral 
grooves,  and  opposite  to  the  corresponding  cornua  of  the  grey  matter;  the  posterior 
ro:)ts  in  a  straight  line,  and  the  anterior  roots  scattered  somewhat  irregularly  upon 
tiie  snr&ce  (Fig.  345). 

The  fibres  of  the  anterior  roots  may  be  traced  into  and  through  the  anterior 
cornua.  They  then  diverge  in  different  directions.  The  innermost  fibre*,  after 
paa:>ing  through  among  the  cells  in  the  inner  group  uf  the  anterior  cornu,  cross  in  the 
whits  commissure  to  the  anterior  column  of  the  opposite  side.  Many  fibres  pass 
backwards  in  the  substance  of  the  anterior  cornu,  where  some  of  them  would  appear 
to  form  connection  with  fibres  proceediug  from  other  parts  of  the  cord,  and  others  to 
hpread  obliquely  upwards  and  downwards ;  while  those  which  are  most  external, 
passing  through  the  outer  group  of  celU,  reach  the  lateral  column. 


Fig.    347.— A  Small  Por-  Fig.  3l7. 

Tloa     OP     A     TBANSVRRSE 
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THE        FIBRE8      OP        TUB 

AvTEaioa  Roots  pass 
iirro     THE     oaKT     sub- 

8TA5CE.       ?50 

This  figure  may  be  looked 
u;oD  as  representing  the 
inner  ends  of  the  anterior 
roots  of  Uie  nerves,  of 
which  the  outer  (Kirt  is 
shown  in  fig.  346.  a,  a, 
the  two  bundles  of  fibi  es  of 
the  anterior  root  passing 
between  the  compartments 
of  longitudinal  fibres  of  the 
cord ;  6,  5,  these  fibres 
running  backwards  through 
the  grey  substance  towards 
the  posterior  cornua ;  c,  c', 
those  sftreading  in  the  anterior  cornua  on  the  one  side  towards  the  anterior  comnii>sure, 
and  on  the  other  round  the  outer  side  of  the  anterior  cornu  ;  (/,  (/,  portions  of  three  ooiu- 
partments  of  the  anterior  columns  in  which  the  longitudinal  fibres  of  the  cord  are  shown 
ID  transverse  section  ;  r,  e,  large  nuliated  and  nucleated  cells  in  the  grey  substance  of  the 
MOterior  cornu — some  with  three,  others  with  a  greater  nuinlicr  of  priK'esses  emanating 
from  them  :  no  direct  communication  is  shown  between  these  processes  and  the  nerve 
fibres  of  the  roots. 


The  fibres  of  the  posterior  roots  on  reaching:  the  posterior  cornu  diverge  from  c;icli 
other  in  a  curved  manner,  so  as  to  form  in  great  part  the  substantia  gelatinosa.  hi 
front  of  this  there  may  be  seen,  cut  across;  in  transverse  sections,  a  group  of  tiict*o 
fibre*  which  turn  longitudinally  upwards  and  downwards,  and  afterwards  pat»s 
Xorwards,  in  part  at  least,  to  the  anterior  cornu,  and  in  part  to  reach  by  the  ponterior 
coBinifliare  the  posterior  and  lateral  columns  of  the  opposite  side.  Other  fibr&s  of 
ftke  potter  lor  roots  pass  forwards  at  once  through  the  grey  substance  to  the  anterior 
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and  lateral  colamn?.  Another  act  of  fibres  slant  primripally  upwards,  bnt  some 
downwards,  in  the  posterior  columns,  and,  interlacing  with  each  other,  most  probably 
enter  the  grey  matter  at  different  heights.  Some  are  lost  to  view  in  the  posterior 
white  columns,  and  it  U  uncertain  whether  or  not  they  immediately  ascend  through 
these  columns  to  the  brain. 

Much  discussion  has  taken  place  as  to  the  course  of  the  fibres  in  the  cord,  and  their 
ultimate  destination.  It  is  easily  understood  that,  by  the  examination  of  sections  difficult 
to  prepare,  limited  in  extent,  liable  to  undergo  changes  in  the  preparation,  and  giving 
views  confined  each  to  little  more  than  a  thin  lamina,  it  is  scarcely  to  be  expected  that 
the  full  history  of  many  tortuous  fibres  can  be  accurately  ascertained.  Thus  it  remains 
still  undecided  whether  any  of  the  fibres  of  the  nerve-roots  pass  up  all  the  way  to 
the  brain.  Volkmann  concluded  that  none  of  them  reached  the  brain,  arguing  from 
measurements  of  the  size  of  the  cord  in  different  regions,  that  the  cord  could  not 
contain  in  its  upper  regions  all  those  nerve-fibres  which  were  traceable  to  it  in  the 
lower.  Kolliker  pointed  out  the  fallacy  of  this  conclusion,  in  so  ^  as  Yolkmann 
had  not  made  proper  allowance  for  the  diminished  size  of  the  fibres  as  they  ascend  in 
the  cord  ;  but  although  Volkmann's  argument  was  thereby  invalidated,  it  appears 
impossible  to  prove  by  microscopic  observations  tliat  fibres  of  nerve-roots  traced  into 
the  grey  matter,  and  obscrvetl  to  emerge  into  the  white  matter,  do  not  agaki  re-enter 
the  grey  and  terminate  there.  (Lockhart  Clarke,  Phil.  Trans.,  1851,  1853,1859; 
Stilling,  Neue  Haters,  u.  d.  Riu  des  RUckenmarks,  1856,  1857 ;  Lenhossec,  Neue 
Unters.  u.  d.  Ban  d.  cent.  Xervensystcms,  Vienna,  1855;  F.  Goll,  Beitrage  z.  feineren 
Hau  d.  llUckenmarks,  Zurich,  18«0.  For  a  full  account  of  the  whole  subject,  see 
Kolliker's  Handbuch  dor  Gewebelchre  dcs  Menschen,  4th  ed.,  1SG3.) 

It  is  also  undetermined  in  what  relation  the  nerve-fibres  and  branched  or  multipolar 
cells  of  the  cord  stand  to  each  other.  Most  are  inclined  to  believe  that  the  radiating 
prolongations  of  the  cells  are  in  actual  continuity  with  the  axial  filaments  of  nerve  fibres, 
whether  proceeding  from  nerve-roots  or  from  different  parts  of  the  cord  itself;  and 
the  direct  observation  of  such  continuity  has  been  afiirmed  by  some,  as  by  Schroeder 
Van  der  Kolk.  But  it  is  still  considered  by  observera  who  have  given  most  careful 
attention  to  this  investigation  that,  although  such  continuity  may  be  regarded  as  of 
the  greatest  probability,  and,  although  it  may  be  considered  as  proved  in  some  other 
parts  of  the  nervous  system,  especially  in  the  lower  animals,  the  actual  passage  of 
nerve-fibres  into  the  processes  of  nerve-cells  has  not  been  proved  as  the  result  of 
actual  observation  in  the  spinal  cord  of  man  or  of  mammals. 

ResuUa  of  Exptrhneuts.—  Seeing  the  imperfect  nature  of  the  knowledge  of  the 
minute  structure  of  the  spinal  oord  as  obtained  from  microscopic  observations,  it 
may  be  proper  to  give  here  a  short  account  of  the  more  important  results  of 
physiological  experiments  as  to  the  course  of  the  transmission  of  sensory  impressions 
and  motor  influences  through  it,  although  it  is  at  present  difficult  to  reconcile  them 
with  the  results  of  anatomical  research.  For  the  most  important  information  upon 
this  subject,  derived  from  vivisection,  science  is  indebted  to  the  researches  of  Brown- 
Sequard  and  SchiflT. 

When  the  superior  or  dorsal  *  half  of  the  cord  is  divided  in  animals,  sensation  still 
continues  in  the  hind  limbs.  Sensation  likewise  continues  after  division  of  the 
inferior  half  of  the  cord,  and  even  after  the  superior  and  inferior  parts  of  the  cord 
have  been  divided  at  different  levels  in  such  a  manner  that  the  hinder  extremity  of 
the  cord  may  be  supposed  to  communicate  with  the  brain  by  means  of  the  central  grey 
matter  only.  But  sensation  is  abolished  by  piercing  the  interior  of  the  cord  with  an 
instrument,  and  so  moving  it  as  to  divide  as  much  as  i>os«sible  the  grey  matter  without 
injuring  the  white  matter.  Moreover,  section  of  the  cord  and  irritation  of  the  init 
surfaces  produce  no  pain,  provided  that  the  phne  of  section  be  sufficiently  removed 
from  the  origins  of  nerves,  as  may  be  accomplished  in  the  cervical  region ;  but  in  the 
neighbourhood  of  nerve  roots  there  is  great  sensibility.  From  all  these  circumstances 
it  appears  probable  that  the  sensory  fibres,  viz.,  those  of  the  posterior  roots,  pass 
quickly  into  the  grey  substance,  and  that  the  grey  substance  conducts  sensory 
impressions  upwards.  Moreover,  the  circumstance  that  the  posterior  as  well  as  th« 
anterior  surfaces  of  transverse  sections  made  near  the  nerve-roots  are  sensitiTO  f 

*  The  student   is   reminded    that    *' superior"*   applied  to    auimtla 
*•  posterior"  applied  U)  the  human  subject. 
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to  be  Acconnled  for  by  the  enrving  of  the  nerve-roots  both  toward  and  away  from  the 
brain.  By  similar  ezperimeots  it  is  made  probable  that  motor  impressions  likewise 
travel  chiefly  in  the  grey  matter  of  the  cord. 

Section  of  one  lateral  half  of  the  cord  is  followed  by  loss  of  sensation  in  the  opposite 
hind  limb,  and  of  motion  in  the  limb  of  the  side  operated  on :  and  a  prolonged 
mesial  incision  produces  loss  of  sensation  in  both  hind  limbs,  without  paralysis 
of  motion.  Bat  in  the  mednlla  oblongata,  above  the  decussation  of  the  anterior 
pyramids,  section  of  one  side  prodaces  loss  of  both  sensation  and  motion  on  the 
opposite  side.  From  these  circumstances  it  appears  probable  that  the  sensory  fibres, 
Tix.,  those  of  the  posterior  roots,  decussate  in  the  commissure  of  the  spinal  cord, 
while  the  motor  fibres,  those  derived  from  the  anterior  roots,  cross  chiefly  at  the 
decnsj^tion  of  the  anterior  pyramids  of  the  medulla  oblongata.  (For  further  details, 
i^ee  Brown-S^qnard,  "  Central  Nervous  System,"  1860  ;  also  for  a  succinct  account  of 
the  subject  and  for  bibliography,  J.  B^clard,  "  Physiologic  Humaine/'  4th  ed..  18(52; 
^  Carpenters  Human  Physiology,"  6th  edit.,  1865.) 


B.— THE   ENCEPHALON. 

The  encephalon  admits  of  being  conveniently  divided  into  the  medulla 
oblongata,  the  cerebellum  with  the  pons  Varolii,  and  the  cerebrum. 


Fig.  348. 


Fig.  348. — Plait  in  outline  op  Tns  Encepbaloit,  as  seen  frou  the  riuht  side.  ^ 
The  parts  are  represented  as  separated  from  one  another  some  what  more  than  natural 
so  as  io  show  their  connections.  A,  cerebrum  ;  /,  </,  A,  its  anterior  middle  and  posterior 
lobes;  ^  fissure  of  Sylvius;  B,  cerebellum  ;  C,  pons  Varolii;  D,  mednlla  oMongata  ; 
a,  peduncles  of  the  cerebrum ;  6,  c,  rf,  superior,  middle,  and  inferior  peduncles  of  the 
oercbellum ;  the  parts  marked  a,  b,  e,  C,  form  the  isthnius  encephali. 

The  medulla  oblongata  is  the  part  continuous  with  the  spinal  cord:  it 
rests  on  the  basilar  process  of  the  occipital  bone,  and  on  its  superior  or 
doraal  mrfaoe  prctfents  a  groove  continuous  with  the  central  canal  of  the 
■ptoal  cord. 

The  cerdMum  occupies  the  posterior  foasa  of  the  cranium.  By  the 
I  part  of  its  anterior  and  inferior  surface,  it  forms  the  roof  of  a  space. 
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tU  »  tioor  of  which  in  the  grooved  posterior  surface  of  the  medulla  oblongata, 
and  which  is  named  the  fourth  ventricle  of  the  brain.  On  each  side  of 
this,  the  cerebellum  is  connected  with  the  medulla  oblongata  and  cerebrum, 
and  also  receives  the  fibre*  of  the  pon^  Varolii,  which  is  a  commissure  pass- 
ing beneath  and  between  the  fibres  which  extend  upwards  from  the  medulla 
oblongata,  so  as  to  unite  the  two  lobes  of  the  cerebellum. 

The  cerebrum  includes  all  the  remaining  and  much  the  largest  part  of  the 
oncephalon.  It  is  united  with  the  parts  below  by  a  comparatively  narrow 
a?jd  constricted  portion  or  isthmus,  part  of  which,  forming  the  crura  cerebri, 
descends  into  the  pons  Varolii,  and  through  it  is  continued  into  the  me- 
dulla oblongata,  whiltt  another  part  joins  the  cerebellum.  Situated  on  the 
fibres  which  extend  up  from  the  constricted  part,  are  a  series  of  eminencea, 
named,  from  behind  forwards,  the  corpora  quadrigemina,  optic  thalami,  and 
corpora  striata  ;  and  springing  from  the  front  and  outer  side  of  the  corpora 
striita  are  the  large  convoluted  cerebral  hemispheres,  which  expand  from 
this  place  in  all  directions,  concealing  the  eminences  named,  and  occupying 
the  vault  of  the  cranium,  the  anterior  and  middle  craidal  fossse,  and  the 
superior  fossie  of  the  occipital  bone.  The  cerebral  hemispheres  are  unite<l 
together  by  commissures  ;  by  means  of  which  there  is  enclosed  a  cavity, 
which  is  subdivided  into  various  ventricles,  viz. ,  the  two  lateral,  the  third, 
and  the  fifth. 

THE    MEDULLA    OBLONGATA. 

The  medulla  oblongata  is  bounded  above  by  tlie  lower  border  of  the  pons 
Varolii,  whilst  it  is  continuous  below  with  the  spinal  cord,  on  a  level  with 
the  upper  border  of  the  athis,  at  a  point  which  corresponds  with  the  lower 
extremity  of  the  anterior  pyramids,  to  be  presently  described.  It  inclines 
obliquely  downwards  and  backwards  ;  its  anterior  surface  rests  in  the 
basilar  groove,  whilst  its  posterior  surface  is  received  into  the  fossa 
named  the  vallecula,  between  the  hemispheres  of  the  cerebellum,  and 
there  forms  the  floor  of  the  fourth  ventricle.  To  its  sides  several  large 
nerves  are  attached. 

The  term  medulla  oblongata,  as  employed  by  Willis,  by  Vicussens,  and  by  those 
who  directly  followed  them,  included  the  crura  cerebri  and  pons  Varolii,  as  well  as 
that  part  between  the  pons  and  the  foramen  magnum,  to  which  by  Haller  first,  and 
by  most  subsequent  writers,  this  term  has  been  restricted. 

It  is  of  a  pyramidal  form,  having  its  broad  extremity  directed  upwards : 
it  is  expanded  laterally  at  its  upper  part  :  its  length  from  the  pons  to  the 
lower  extremity  of  the  pyramids  is  about  an  inch  and  a  quarter  ;  its 
greatest  breadth  is  nearly  an  inch  ;  and  its  thickness,  from  b^^fore  back- 
wards, is  about  three-quarters  of  an  inch. 

The  anterior  and  posterior  mesial  fissures  which  partially  divide  the  spinal 
cord  are  continued  up  into  the  medulla  oblongata.  The  anterior  fissure 
terminates  immediately  below  the  pons  in  a  recess,  the  foramen  cacum  of 
Vicq  d'Azyr  ;  the  posterior  fissure  is  continued  upwards  into  the  floor  of  the 
fourth  ventricle,  where  it  opens  and  expands  in  a  superficial  furrow,  and  is 
gradually  lost. 

In  other  respects  an  entirely  different  arrangement  of  the  parts  prevails 
from  that  in  the  cord.  The  surface  of  each  half  of  the  medulla  presents 
four  eminences  or  columns,  which  are  met  with  in  the  following  order,  from 
l)efore  backwards,  viz. :  the  anterior  pyramids,  the  olivary  bodies,  the  rosti- 
fonn  bodies,  and  the  posterior  pyramids; 
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The  anterior  pj^amids  are  two  ban<lles  of  white  Rubstauce,  placed  one  on 
either  side  of  the  anterior  fissaro,  and  marke<l  off  from  the  olivary  bo^ly 
externally  by  a  slight  depression.  They  become  broader  and  more  pro- 
minent as  they  a<(cend  towards  the  pons  Varolii.  At  their  upper  euri  they 
are  constricted,  and  thus  enter  the  substance  of  the  pons,  through  which 
their  fibres  may  be  traced  into  the  peduncles  of  the  brain. 


Pig.  349. 


Pi;c.  349. — View  of  the  Abterior  Surpack 
op  TUK  Poxs  Varolii  ahd  Medulla 
Obu»xoata. 

«,  r».  anterior  pyramids ;  &,  tlieir  decassaiion  ; 
r,  r,  oil rmry bodies:  d^  d^  restiforra  bodies;  f, 
arcif'iriu  fibres;  /,  fibres  described  by  Solly  as 
panain;;  from  the  anterior  ciilamn  of  the  cord  to 
tb*;  cerebellum ;  g^  anterior  column  of  the 
spinal  cord;  h,  lateral  column  ;  p^  pons  Varolii; 
i,  it<  apiier  fibres  ;  .'»,  5,  r<K)ts  of  th«  fifth  pair 
of  nerves. 


In  the  lower  part,  a  i>ortion  of  each 
pyramid,  arranged  in  several  bundles, 
which  interlace  with  the  corresponiiiig 
bnndles  of  the  other  pyramid,  passes 
downwards  across  the  fiHsure  to  the  op- 
pdfdte  side.  This  decussation  of  the  pyra- 
muis  is  not  complete,  but  affects  much 
the  greater  part  of  the  innermost  fibres. 
When  traced  from  below,  it  is  found 
that  the  whole  or  a  great  part  of  the 
decussating  fibres  come  forward  from  the 

deep  portion  of  the  lateral  columns  of  the  cord,  and  advance  to  the  suifacv 
between  the  diverging  anterior  columns,  which  are  thus  thrown  aside. 
(Rosenthal,  "  Beitrag  zur  Encephalotomie,"  1815.) 

The  outer  smaller  portion  of  each  pyramid  docs  not  decussate ;  it  consists 
of  fibres,  derived  from  the  anterior  column  of  the  cord  :  these  ascend,  and 
are  joined  by  the  decussating  portion  from  the  opposite  side.  Together 
they  form  a  prismatic  bundle  or  column  of  white  fibres,  which  extends 
deeply  into  the  substance  of  the  medulla,  and  is  triangular  iu  a  cross 
section. 

The  anterior  pyrami<]8  contain  no  grey  matter. 

The  olitary  iHytlies  are  two  prominent  oval  masses  placed  to  the  outer  side 
of  the  pyramids,  and  sunk  to  a  considerable  depth  in  the  sub.stance  of  the 
medulla  oblongata,  appearing  on  its  surface  like  two  smooth  oval  eminences. 
They  do  not  reach  the  pons  Varolii  above,  being  separated  from  it  by  a 
deep  depression  ;  nor  do  they  extend  so  far  in  a  downward  direction  as  the 
pyramids,  being  considerably  shorter  than  those  bodies. 

The  olivary  bodies  con^^ist  externally  of  white  substance,  of  which  the 
fibres  chiefly  run  longitudinally ;  and  internally  of  a  grey  nucleus,  named 
corjms  detitatnm  or  ci/ja;r,  or  olivary  tiuclcxts. 

The  dieary  nHcleus  appears,  on  making  a  section,  whether  horizontal  or 
vertical,  through  the  inid<lle,  to  present  the  form  of  a  zigzag  line  of  a  light 
yellowiih  colour,  circumscribing  a  whitish  subst-mce  within,  and  interrupted 
towanls  the  centre  of  the  moduUa.  It  is  arranged  in  the  form  of  a  capsule, 
which  is  open  at  its  upper  and  inner  p%rt,  and  has  its  sides  corrugated  or 
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plicated,  flo  an  to  give  the  indeuttjiJ  appearance  to  a  section.  Tliia  c^ip^tile  la, 
inarei>verj  aurrouiided  with  white  matter  «)ttenially>  auJ  tlirougti  its  open  part 
^hite  fibres  pass  into  or  ijsaao  from  iU  interior,  and  connect  it  with  other 
parta  of  the  brain.  Tlie  externtil  fibrea  of  tbo  anterior  columns  of  the  cordj 
which  at  the  decussation  of  the  pyniiiud»  are  thrown  outwards,  are  con* 
liutiod  i]pwardti|  ou  the  aiiFfat:e  of  the  medulhi  oblongata^  and  then  pas.^ 
jiartly  oti  the  oittaide  of  and  pa-rtly  boneath  the  olivary  bodies-  boing  joined 
in  I  heir  further  progress  by  the  fibrea  iBaviing  from  the  olivai^y  nucleus.  To 
theao  fibrea  the  term  otimtry  fitsci^nhts  has  been  applied- 

The  ri'sti/anii  hadkAf  placutl  l>ehiiid  and  to  the  outer  sido  of  t!ie  olivary 
butlie^j  are  two  latend  rounded  emiiietices  or  ooIumuR  directly  continuous  with 
the  pptsteHor,  and  with  part  of  the  an tcro- lateral  culuinua  of  the  cord  ;  they 
fli verge  slightly  as  they  asceudj  and  thus  occiision  the  greater  width  of  the 

Pig.  35(X  Pig.  350.^ViKW  df  thb  Pys-raaioE  StarAoi  ow 

Tus    Tows  Yab^lii,    Ctjhi!\>aA  QeADUioKntifAf 

The  pedinieles  t>f  %ht  cerehcllma  are  cot  short 
at  tlie  bide,  a^  a,  th€  ufsper  pair  oFcorpara  qmiElrt- 
geiiJna  i  b^  b^  the  Inferior;  fj/^  sapcrior  pcd nuclei 
of  Lhtt  ciirebeUuui  ;  e^  GminencG  coun^cfted  witli 
the  uncle «a  of  tlie  hypoj^^loiSi-al  nti-vfl  ;  c,  that  of 
the  g1oRs't<[>liaryiigeal  nevva  ;  v  that  of  tlio  vagda 
nenre ;  d^  dt  nsstiform  botheJS  ;  p^  p^  liO&i^rinT 
pymmtrk;  v,  i\  graove  In  the  luiiJdie  of  the  fiuirth 
ve-iitrickj  f\  calamuH  gcrHptorius,  and  emtn^rice 
copnected  with  the  ^spinal  accessory  nei>e  -  7^7, 
ro<tts  of  the  audi  to  rj  nerres.  (Seo  aho  F]g«  £tS7| 
at  p.  525.) 

medulla  at  its  upper  part.  Each  of  them 
pa;&f]es  into  the  corresponding  bemiaphere 
of  the  cerebellum,  aud  constitutes  its 
inferior  peduncle.  At  tirst  they  are  in 
contact  with  the  small  tracts  of  the 
medulla  J  named  the  posterior  pj^ramidi*; 
but  higher  up  they  becxjme  free  and  pro- 
mineJit,  and  assist  in  forming  the  lateral  boundaries  of  the  fourth  ventricle, 
ITiere  is  a  considerable  portion  of  grey  matter  in  their  inttjrior* 

By  far  the  larger  portion  of  the  white  subtjtance  of  the  restiform  body 
consists  of  longitudinal  fibres,  which  include  all  those  belonging  to  tlio 
po*tt?rior  coluum  of  the  cord  except  ih&  faaeiculus  gracilis,  8ome  derived 
from  the  lateral  coluum,  and  also  a  «mall  bauil  from  the  anterior  column. 
Tuis  l;iJ8t-named  band  runs  obliquely  below  the  olivary  body,  and,  as  ws.% 
ehown  by  hSolly,  connects  the  anterior  column  with  the  cerebellum. 

The  part  of  the  posterior  column  of  the  cord  which  belongs  to  the  resti- 
fonu  body  of  the  meJuIhi^  is  nnmed  fasdeultis  tuneatus. 

The  posterior  pymmid^  {fasciculi  gr/tcilcs)  of  the  medulla  oblongata*,  tlie 
smallest  of  the  four  i>air^  of  coUloids  into  which  it  is  divided,  are  aituated 
cue  on  each  bide  of  the  posterior  medLiu  finsure.  They  couciibt  entirely  of 
white  £bres^  and  are  coutinuous  with  the  posterior  slender  tracts  of  the 
cord.  They  inerea?^e  iu  fiize  jia  they  ascend  till  they  reach  the  point  whero 
the  medulla  opens  out  tf>  form  the  door  of  the  fourth  ventricle  ;  and  there, 
diverging  from  one  another,  they  have  the  appearance  of  tapernig  and 
becotue  closely  applietl  to  the  restifi>rm  botlies.  Tbulr  filjrca  quit  these 
bodii^}  however,  atid  ptiss  up  to  the  oerebrunu 
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The  floor  of  the  fourth  ventricley  or  space  between  tbe  medulla  and  cere- 
bellum, is  formed  by  that  portion  of  the  back  of  tlie  medulla  oblongata 
which  is  situated  above  the  divergence  of  the  posterior  pyramids.  Upon  it, 
the  central  grey  matter  of  the  medulla  oblongata,  is,  as  it  were,  opened  out 
to  view.  It  is  marked  by  a  median  furrow,  ending  inferiorly  in  the  calarmis 
geriptoriusj  and  at  its  lower  end  Lb  a  tubular  recess,  pas^sing  down  the  centre 
of  iiie  medulla  for  a  few  lines.  This,  which  has  been  sometimes  named  the 
reniricU  of  Arantius^  is  the  upper  expanded  portion  of  the  central  canal  of 
the  spinal  cord. 

In  the  upper  part  of  the  floor  of  the  fourth  yentricle  are  two  longitudinal 
eminences,  one  on  each  side  of  the  middle  furrow,  greyish  below,  but 
appearing  white  higher  up.  These  are  formed  by  two  bundles  of  white 
fibres,  mixed  with  much  grey  matter,  the  fasciculi  teretes  of  some  authoi*s, 
(es  faisceaux  iuiMminSs  of  Cruveilhier.  They  seem  to  be  derived  from 
part  of  the  lateral  columns  of  the  cord  ;  Cruveilhier  believes,  however,  that 
they  arise  from  the  grey  matter  at  the  lower  end  of  the  medulla  oblongata. 

Sarmounting  the  free  inner  margin  of  the  restiform  body  and  posterior 
pyramid  is  a  thin  lamina,  the  lujula  (smaller  pons  of  Meckel)  occupying  the 
angle  between  the  cerebellum  and  the  restiform  body,  and  stretching  towards 
ita  fellow  of  the  opposite  side.  It  derives  a  certain  interest  from  indicating 
how  the  cylinder,  which  is  closed  in  the  spinal  cord,  might  be  completed  in 
this  region  of  the  medulla  oblongata  by  the  union  of  the  opposite  margins. 

Crossing  the  grey  matter  in  the  floor  of  the  fourth  ventricle  several 
transverse  white  lines,  or  strisa,  are  usually  observed,  passing  outwards  from 
the  median  fissure,  and  round  the  sides  of  the  restiform  bodies.  Some  of 
theae  white  strise  form  part  of  the  roots  of  the  auditory  nerves,  a  few  run 
slantingly  upwards  and  outwards  on  the  floor  of  the  ventricle,  whilst  others 
again  embrace  the  corresponding  half  of  the  medulla  oblongata.  These 
transverse  lines  are  sometimes  wanting,  in  which  case  the  white  fibres  on 
which  they  depend  probably  exist  at  some  depth  below  the  surface. 

Santorini,  and  aubsequently  Rolando,  described  a  set  of  superficial  white  fibres  on 
the  fore  part  and  sides  of  the  medulla  oblongata,  crossing  over  it  IhiIow  the  olivary 
bodies,  jf6ra  Vfl  procesws  arcifonncs.  They  belong  to  a  system  of  white  fibres  whicli 
pa!4  tranarersely  or  horizontally  outwards,  and  arc  probably  continuous  with  the 
septal  fibres  about  to  l>e  noticed.  Sometimes  the  greater  part  of  the  pyramidal  and 
oUvary  bodies  is  covered  by  a  thin  stratum  of  these  transverse  fibres,  wiiich  appear  to 
iftMie  from  the  anterior  median  fissure  ;  but,  most  commonly,  these  superficial  fibre-* 
ikre  found  only  at  the  lower  extremity  of  the  olive,  as  the  arcifurm  fibres  already 
meotloncd. 

Besides  the  superficial  transverse  fibres  now  referred  to,  the  medulla  oblongata 
presents  other  horizontal  fibres  in  its  interior,  some  of  them  disposed  in  a  mesial 
rnpht  or  septum,  and  numerous  others  proceeding  from  that  septum  transversely 
outwards.  Of  these  last,  the  majority,  passing  through  the  olivary  bodies,  and  in  part 
the  pyramids,  enter  the  corpus  dentatum  and  form  the  whole  of  its  white  substance  ; 
and  these  fibres,  then  passing  radiately  through  the  grey  capsule,  turn  backwards  to 
tlie  fasciculus  cuneatus  and  lateralis,  those  of  them  which  pierce  the  anterior  wall  of 
tbe  capsale  arching  round  it  to  reach  their  destination.  Other  fibres  pass  behind  the 
olivary  into  the  restiform  bodies,  and  seem  to  terminate  in  the  grey  substance  of  the 
floor  of  the  fourth  ventricle.    (See  Kolliker's  llandbuch  der  Gewebelchre,  18G3,  p.  31  (J. ) 

A  small  band  of  fibres  is  represented  by  Keichcrt  as  passing  obliquely  downwards 
and  backwards  from  the  side  of  the  pons  Varolii,  descending  between  the  auditory 
^nA  facial  nerves,  and  crossing  over  the  upper  end  of  the  posterior  pyramids.  lie 
nunes  it  tbe  ala  pontis.  It  probably  is  part  of  the  ligula.  (Keii-hert,  Ban  dcs 
Menschl.  Qehims,  part  1st,  plate  I.,  1859.) 
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C*»Hr9f  of  ^^hres  from  Vie  sj/inal  ci^nl  upxtnirdU  ihroMffh  the  nitihiUa 
tJ'ft'Htjiiia. — AMumiug,  for  c<.»nveiiieDce  of  dcAcriptiou,  the  existence  of  three 
white  columns  of  the  cord,  these  are  dLs|>oaed  as  follows. 

1.  The  po$Uru»r  column,  with  the  exception  of  the  fasciculus  gracilis,  is 
dijttiDguished  by  the  name  of  processus  cuneatus  and  enters  into  the  forma- 
tion of  the  reotiform  body,  which  ascends  to  the  cerebellum.  The  fasciculus 
gracilis  ascends  to  the  cerebrum. 

2.  The  iaUraJ  oUhwh  ascends  towards  the  base  of  the  oliraiy  body,  and 
is  dispostnl  of  in  three  ways  ;  (1,)  some  of  its  fibres  from  the  surface  and 
deep  {lart  join  the  re>tifonn  body  and  proceed  with  it  to  the  cerebellum ; 
(2,)  a  lar^r  number,  i>a.H8ing  oblitjuely  inwards,  then  come  forwards  between 
the  anterior  columns,  and  crossing  the  median  plane  appear  as  the  fibres  of 
decussation,  and  form  the  chief  pait  of  the  opposite  anterior  pyramid  ;  (3,) 
the    remaining   tibres    \mss   up    to    the  cerebrum,   as  the  fasciculi   teretes 


Fi.'.  ?".?.  Fig.    361.— Diagrammatic    Rkprkskxta- 

TION  OF  THE  PasSAUK  OF  TIIK  CoLUMNS 
OF  THE  MkDULLA  ObLOKOATA  UIWARIjS 
AND   DOWNWARIS. 

A,  the  s|ii>ciinen,  wbich  is  seen  from 
iK-'fi'iv,  includes  the  medulla  oblongata  and 
the  pons  Varolii,  with  a  small  portion  (»f 
the  spinal  marrow.  The  left  lateral  column 
(that  to  the  reader's  right)  has  been  lifted 
oat  of  its  place  to  the  side,  and  the  anti- 
rior  and  posterior  columns  of  that  side 
remain  undisturbed  :  the  right  anterior  and 
)H)*terior  columns  have  been  removed,  and 
the  lateral  column  remains  in  its  place. 
The  apper  part  of  the  right  pyramid  is 
removed.  The  transverse  fibres  of  the  pons 
Varolii  have  been  divided  in  circumscribed 
poitioniito  different  depths  corresponding 
with  the  several  plactrs  of  passage  of  the 
colonms  of  the  medulla. 

P,  |»ons  Varolii,  part  of  the  anterior  sur- 
face, where  it  has  been  left  entire  ;  p,  the 
light  and  left  pyramids,  the  upper  part  of 
the  right  has  bwn  cut  away  ;  p\  the  6bres 
of  the  left  pyramid,  as  they  ascend  through 
the  pons,  exposed  by  the  removal  of  the 
superficial  transverse  fibres ;  p*,  placed  on 
the  doopor  transverse  fibres  of  the  pons  on  the  right  side,  close  below  the  divided  fibres 
of  the  pyramid  ;  tj,  left  anterior  colomn  of  the  cord,  passing  upwards  into  the  undecus- 
satetl  |>art  of  the  anterior  pyramid,  and  into  a',  the  olivary  column  ;  o,  olivary  body ; 
o',  the  cvmtinuation  of  the  olivary  column  ascending  deeply  through  the  pons,  and 
exposed  by  the  remoral  of  a  small  portion  of  the  deeper  transverse  fibres ;  o",  the 
same  fibres  divideil  by  a  deeper  incision  on  the  right  side  ;  /,  the  right  lateral  column, 
passing  upwards  into  the  following  parts,  viz. ,  x  ,  the  deeper  part  passing  by  decussation 
into  the  left  pyramid  :  r,  the  part  iKLSsing  into  the  restiform  body  ;  //,  the  part  ascending 
in  the  back  of  the  fourth  ventricle  as  fasciculus  teres ;  to  the  outer  side  of  this  are  seen 
the  ascending  fibres  of  the  posterior  pyramid  ;  T,  the  left  lateral  column  drawn  aside 
from  its  plat*e  in  the  spinal  conl ;  the  fasciculus  teres,  /f,  and  the  part  to  the  restiform 
Ixxly,  r,  cut  8ht»rt ;  x  ,  the  deeper  part  passing  by  decussation  into  the  right  pyramid  ; 
r\  the  part  of  the  restiform  body  derived  from  the  anterior  column  of  the  spinal  cord  ; 
y»r,  the  jKwterior  column  of  the  left  side  exposed  by  the  removal  of  the  lateral  column, 
and  shown  a.stvnding  to  the  restiform  body  as  fasciculus  cuneatus,  fc  :  on  the  right  side 
the  i>osterior  column  being  removeil,  /r,  points  to  this  fasciculus  cuneatus  cut  short 
below. 

U,   explanatory  outline  of  the  section  of  the  spinal  cord,     a,  anterior  columns ;  /), 
posterior ;  /,  lateral. 
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(fHisceaux  iniiomiiies),  appealing  on  the  back  of  the  pons  Varolii,  iu  the 
upper  part  of  the  tioor  of  the  fourth  ventricle. 

3.  The  anteiior  colnnuiH  having  reached  the  apex  of  the  anteri  tr  pyramids, 
are  thrust  a>ide  from  their  median  position  by  the  decussating  fibres  derived 
from  the  lateral  columns,  and  are  then  distributeil  io  three  divisions.  (I,)  A 
reiy  small  divinion,  asci^ndH  obliquely  backwards  beneath  the  olive,  and  joinn 
tlic  rL-stiform  botly  (Solly).  (2,)  Another  division  passes  directly  upwards, 
its  fibres  embracing  the  olivary  nucleus,  above  which  they  are  again  collected 
together,  and  are  joinc<l  by  other  fibres  arising  from  the  nucleu-'*,  so  as  to 
form  the  olit'ary  fasciculus  ;  this  ascends  through  the  pons  and  at  the  side 
of  the  cerebral  pediii»cle  under  the  name  of  the  JilUt,  and  reaches  the  corpora 
quadrigemina  and  the  cerebral  hemispheres.  (3,)  The  remaining  division  of 
the  anterior  column  ascends  into  the  anterior  pyramid,  forming  its  outer 
{lart.  The  anterior  pyramids  therefore  are  composed  of  fibres  from  the 
lateral  and  anterior  Qolumns,  and  are  continued  up  through  the  pons  into 
the  i>eduncles  of  the  cerebrum. 

It  is  to  be  remembered,  however,  that  the  separation  l>etween  these 
different  tracts  of  white  fibres  c«inn->t  be  clearly  followed  out  through  the 
whole  structure  of  the  medulla  oblongata,  but  that  they  are  more  or  less 
blended  with  one  another. 

f7*vy  M'lthr  ttj  tht.  undidla  (Jt'tini/ofrt  fofloirrd  upictiriU  from  Uie  cord. — The 
central  canal  of  the  spinal  cord,  to^etluir  with  tlie  grey  maiter  which  surrounds  it, 
approaches  nearer  and  nearer  to  the  baek  of  the  medulla  oblongata  as  it  ascends,  until 
it  terminates  iu  the  calamus  8criptoriu.<(. 

The  anterior  pyramids  arc  free  from  ^rcy  matter  in  their  interior,  and  are  separated 
from  the  rest  of  the  medulla  by  strong  septa  of  coniuictivc  tissue,  and  from  one 
another  by  a  nrphr,  which  extends  buck  to  tlic  grey  m:itter  surrounding  the  central 
eanal.  and  which  contains  mesial  horizvntal  fibres,  named  spt'd.  The  posterior 
corima  of  grey  matter  in  the  lower  part  of  the  me«liilla  oblongata  extend  transversely 
outwards  from  the  central  canal,  and  higher  up  streich  outwards  and  forwards  to  the 
-urface.  The  substantia  gclatinosa  is  swollen  out  into  a  niiiss  which  appears  cireuhir 
in  a  transverse  section,  and  is  named  the  ///v//  tuhtrc/f.  of  llolando.  The  anterior 
C'»mna.  together  with  the  intermedio-latcral  tract,  which  had  reappeared  at  the  upper 
end  of  the  cord,  vanish  in  the  form  of  elongated  radiating  streaks;  and  between  them 
and  the  anterior  pyramids  appear  the  olivary  nuclei,  unconnected  with  the  system  of 
;rrey  matter  prolonged  from  the  npinal  cord.  Behind  the  posterior  cornua  two  new 
riirnua  make  their  appearance— one  extending  into  the  processus  cuneatus  and  the 
other  into  the  posterior  pyramid,  and  both  t»f  them  increasing  in  size  as  the  posterior 
pyramids  increase.  In  the  neighbourhood  from  which  these  and  the  posterior  cornua 
!»I  riiit:  there  is  seen  in  transverse  sections  a  limited  bundle  of  white  fibres,  the  round 
j,T^ri>U  of  Stilling.  In  the  upper  part  of  the  medulla  oblongata  the  grey  matter  is 
principally  spread  out  on  the  floor  of  the  fourth  ventricle.  (Ueichert,  op.  cit.,  part 
•jnd,  plates  I.  and  II.) 

According  to  the  observations  of  Stilling,  part  of  the  grey  matter  at  the  back 
of  the  medulla  forms  8i>ecial  deposits  or  nuclei,  which  are  connected  with  the  roots 
of  the  '•pi rial  accessory,  vagus,  glosso-pharyngeal,  and  hypoglossal  nerve.s.  Of  these 
nuclei,  the  first  or  lowest  is  concealed  in  the  substauix!  of  the  medulla;  whilst 
th'-e  which  are  situated  higher  up  gradually  appear  in  the  floor  of  the  fouiih 
ventrick-  as  small  angular  eminences  pointing  downwards,  near  the  apex  of  the  calamus 
^••riptoriu.s.  '\'\\Qjirst  nucf^'iut  proceeding  from  IhjIow  is  that  for  the  spinal  accessory 
ncive.  It  reaches  some  way  down  in  the  conl,  and  is  there  lost  in  the  intcrmcdio- 
biteral  tract  Above  this  nucleus,  and  close  to  the  middle  of  the  medulla,  is  another, 
llie '"'•o»#//,  commifncing  higher  up,  and  connected  with  the  hypoglossal  ner>'e,  the 
fot**  of  which,  coming  forward  l)etween  the  anterior  pyramid  and  the  olivary  b'>dy, 
api'ear  at  the  surface  in  the  depression  l>etween  those  parts.  Continuing  to  a.<cend, 
the>e  two  nuclei  reach  the  back  of  the  medulla,  and  then  make  their  appearance  in 
the  floor  of  the  fourth  ventricle.     Higher  up,  the  nucleus  for  the  spinal  accenonr 
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nervo  is  sneeze <1^(1  by  a  thirtl  in  the  ntitno  line,  whioli  In  c*onnci«(<(1  wiilj  the  up rvii* 
i!igitfl»  iinil  IB  alno  |>bceil  tu  tltc  oMk*r  *tdo  uf  thut  for  (he  ItyjMigl^siiUP.  Fur! Iter  fiiit, 
ujtttirth  niicU'u*  begins  to  be  obg*rveH,  belonging  to  ihc  ijiuj-diu  pbarvrigual  riei^c. 
The  liiiii  i^buu^tf  iu  tbe  ai'iurigL'mcnt  uf  tlitjiie  Hiu^It  i^irv  uiu:>iieM  i^out^itNts  m  tUc  gT>*lu;iLl 

narrowing  of  ibe  nucleus  <jf  tbe  par  rn- 
F]*|.  -"^52.  gum,  und  the  flp|riuxitiiiiliDii  of  tbo^»*  for 

*p  the   h_vpog1oasiLl    ami    glo&jo  pbarj  n-jval 

nerrca    whicb  v^ctv  previously  He|)&tTUeil 

hy  IL  ' 

Fig.    35:2. — MiflNiPiKD  TiKWfl  OP  Tr*}£s- 

VEBiiK    SBCTltuJfi*  Of  Till?     MfilHIItA    UO- 

Li>xoATA    {After    Lockbati  Ctaik«,   mid 

These  figarm  » re  to  be  loolced  U|>on  nm  m 
l^rt  dkgr&tnmfttiCr  nc*  Attempt  hariug  heea 
uio^ie  to  rc|»rdtient  the  nntar^l  difftreiKK  ot 
Fr    ir  j^  coluur  in   the  jiitrte.     For  the  uinst  part, 

however,  the  gjey  substHin*  h  lodicjvtedjhf 
tbe  Ajrtooth^r  dark  shading,  aud  tke  wbtte 
substance  by  di&tiuet  linc-a. 

A,    n^presi^nU   a    iiectjoii    made    at   t\k% 

lower  pftrt  of  the  deeu«*alii>n  ut  the  pjni- 

mida ;     B,    on€    immediately    below    tbe 

\r  "•''  ,i^  '^htSJ^tJiJSSk^j^m   m  olitary  bodies  ;  C,   one  a  very  sburt   dia- 

f-tjijJiJt3l^''^T ^^^'ScBBE^IUw _#■  tAiiL'G  below  the  calamus  scriptorin?  ;  tuid 

U,  m  section  in  ihe  lower  f^nrt  fif  the  f^urib 
ventricle,  fhe  rtfert^ncea  are  tbe  fc>iIovritis 
iu  nil  iho  foor  figures  : — 

p,  fluterior  pyramids  ;  p\  their  deeuSKi- 
tioQ  \  0,  otiv^ry  bodies ;  fi\  th«  radijiting 
fibres  prtx!<L'edlDg  froui  tbeir  inteiinr  \  r, 
reatift^rm  hoditft  aud  their  nucleus  ;  j'jj, 
posterior  pytAiuid^  ;  E,  ruphe  \  e,  cHjtittnl 
caoaL  and  bubtitunce  surii>un(]ing  it  ;  i\\ 
grey  tubercle  of  Eolajido^  /^  anterior 
{riiitiia!)  I^^ure ;  //?,  poat^^tkir  luediau 
fisauri; ;  a^  Areiform  llbre^ ;  l^  lat^dt^t 
culomn  ;  t  hirger  colb  urid  Tt^icul;ir  Ir^t't 
of  tbe  latend  column  ;  CI  *t,  anterior  ro^ite 
of  tbe  fir&t  cei-vicjal  uervo  ;  UI  71*  posterior 
roots  ;  Xli}  hyijOgEossul  uerve^iioLi'tH  i^tsuiug 
at  tlie  side  of  tiio  pymmiJ  ;  XI T,  itn 
uieleaN;  XI^  XT,  H(jiiial  acciissojy  uerve 
and  \\a  uu^kus  ;  VilT,  uuckui  of  the 
auditory  uttrvt!  Jiodurding  to  Reicliert,. 

In  A  aud  li,  tbe  decussation  uf  tbe  pyr^^- 
mids  ih  represented  \  in  A|  tbo  iiut<.vrior 
and  posterior  cr>riiua  of  the  grey  matt«r 
s^XW  eJtifit  aa  iu  the  apii^nl  cord  ;  in  B,  the 
anterior  aornua  me  much  diminlAljeil  in 
i^xttj  tbe  p<(Sti:'riijr  bwve  hcj^iiti  to  imaa 
outwar(}i(»  and  to  be  converted  intt>  the 
grey  tulflrclesi  and  ibe  intertuedlatt;  nticJei 
to  make  tbeir  appe4ranee  between  t!j«ni  ; 
in  C,  the  otHitial  cimnl  ih  wider  and  ap« 
proacbes  tlie  |K^ttrior  na^ject,  and  tbe 
olivciry  bjdy  appears  between  thy  Jinteritir 
jiyrainid  and  tfie  Ulernl  Cyluiun  ;  in  li,  l\m 
canal  ia  oj^ned  up  io  tbe  fourth  ventricle, 
And  tbe  various  grey  nuclei  art  for  the 
most  part  iu  the  vi^:inity  of  it»  t^ut. 

I^ftngenbcck  and  Forig  rouinimii  tbat  tbe  part  regarded  by  Stilling  a4  the  nuclong 
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ter  tli«  g1<Mso-pharjiigeal  uerrc  t«  really  tic  place  of  oripa  qf  the  grenter  root  of  ihe 
llflll  €ir  tTlgcmina]  Dcrro^ 


Piij,  SS3, 


'  LLA   OfiLUMOATA 

1 

Tbftif<cti(m  ii  made  at  tbe  level 
Mikm  atiJiIle  of  the  olivvT^  hodie» ; 
"lie  vlfeet  i^rtM^nctd  by  trfttismilted 
%l^k%  la  broi^gH  Oiit  on  ih«  li^ft- 
^  pd  Hdi  of  te  %B'«^  ^^'«  hHJf 
I  «■  llrilil  Mil  mj  ik^tdiett. 
rfefffor,  sftd  IV  pdHterior 
I ;  K  a^ittrior  i^jroHisid  ;  e^ 
iiVkrj  bodf  wiib  ila  corfiui 
iSiEiitAtitiu  tbown  in  tern  all  J  ;  r/^ 
wf  inWrcle  i>f  Eulaado  In  the 
mtijEan  J  f,  ihf  ttstifiDrnn 
jjr  lyid  iU  DUeieuA  ;  /^  nocleui 
ft*  of  ll)o  ekM^i^lu^ii* 

i  I  ff^  ttoeifill  «f  the  paftDtno-gaatric  nerve  ;  A,   thnt  of  ih©  hypogloskdl  rierw  ; 
J  llitt  •qtCiiB  or  tmffthe  ;  @,  rwt»  ^f  the  imeumiH^ttAtiie  nerre  emerging  ;  0,  rooU  of  tho 


THE  PONS  TAROLll  AND  CEREBELLUM. 

TiiK  Poffs  Varolii  or  Mttr  aHnnktre  (TuesoocpbaJon  of  ChaiiBsier,  ijodun 
tf^fiocithAli  (it  Rati  %nd  Hfiniui erring),  foriiiB  an  emiiiencij  of  tmnHv^rHe  filirea 
at>ove  MM  I  ill  fn»»it  ^*f  ibe  merlulla  oblongata,  \w\ow  aiul  Iwliitid  the  crum 
sLri,  and  Kttwiftii  th^  kteml  lobes  of  the  cBitbillum.  Itn  margin  a  ura 
the  superior  uiticli  more  »o  than  tho  iuferior :  tlausj  at  the  biJisb  its 
Ter*ft  fibre**  are  much  more  gathered  together,  and  form  at  the  ph 
it  paftsef*  into  the  ctrL-lu'lliim  ^  unrrower  buDdle,  which  h  uamcd  th®! 
niddir  cius  of  the  ctreftelinm.  lo  the  middle  line  the  pons  preBeuis  a  f<hiilIow 
t'^^oore  in  ithich  the  bxHll^ir  artery  lies^  aud  i»  perforated  by  ^ma!!  branches 
df  I  hut  Aftery.  , 

Altliough  the  superficijd  fibr^  nru  trfiii.^verse  in  their  general  direction, 
Um^T  ATP   not  ail   para IKd   to  oa^h  other.      The  niiddlo  6 bri'S  piu^s  directly 
the  lower  M5t  iiMcend  t^lightly^,  whil»it  the  superior  fibres,  which  are  the 
►  nirv^t'^l,  dt'iiicrnd  obliquely  to  reach  tho  crura  cereljelli  on  each  side  ; 
th/Bfn  3krr  clIm>  one  or  more  iinper3chd  bjtndH  of  tho  ^iip^rior  lib  res  whick 
I  obliquely  duwnwarda  ovtir  the  middle  and  lowyr  fibres,  atjd  completely' 
them  lit  the  Hides. 
In  itn  tnli^i  t*fit  »irniture  the  pons  eondstA  of  the  longitudmal  or  pi?duiictikr 
I  prijlongeil  upward  a  frc^m  the  nteduUa  oblongata,  of  its  own  tnina%*eriwi  ^ 
cottiiiii^nrjil  fibre<t,  thiongh  which  the  lon<,'itndltjal  fibres  i^tisfij  and  of  a 
iiiiennixtan^  of  grey  matter.      Bt^hind  the  superficial  trans vcmtso  (ibrcs 
Bern  the  proh^uged  tibrei  of  the  anted' ^r  pyramids^  which,  ns  thty  a#^cend 
ciQ^  th«  poDSj  are  widely  separated  iuto  i^maller  buiid!*?s,  intcrBectL'd  by 
''iwUier  ttrntiaverae  white  fibre^^  which,  with   those  upon   the  snrface,  are  all 
ootittniied  into  the  oerebellnm* 

l%m  fth«mtation  of  trmnsverse  and  lougitiiditiitl  fibrea  just  described  extendi 
t4>  m  c<cwMcidt*rable  depth  in  the  pons^  the  qiiJuUity  of  trnnnver^e  fibres  greatly 
|)ff9|«<  -,'  ;  posteriorly  there  aticef^efla  a  thir<J  layer,  con»bttiig  pntjrely 

Iff  I  1   tibres^    and   comprehending  the  olivary   fascicul],   and  the 


»^.ptum  i»r  fiiphe^  nhich  esista  m  the  mednllA  ob 
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•  prolonged  thronghont  the  ttbole  height  of  the  poiiB  in  Jt»  back  part,  hnt 
hecomea  inUi>^tiiict  in  ay  proaching  tht^  fraut  or  hiy^ikr  &(irf*co,  except  towards 
iiiA  tipper  and  lower  *dge,  wb<*re  tho  ^superficial  fibtTea  of  the  pou^  are  mani- 
featly  coutmuous  in  tbti  medhui  line  with  these  aeptd  fibresi.  Bundles  of 
wHte  fibrcBj  lielougiwg  to  the  satnt^  sjRtetn,  encLrcle  tbo  cram  oerobri  &t 
ihetr  emergence  from  tbo  iipi>tr  bonlor  of  tbe  pona. 

Accord  I D)^  to  Foville.  »  fev  fibre*  frana  ««ch  of  the  three  prindp*!  longttndinal 
frletnent*  of  the  medulla  torn  forwiinU  &nd  become  conlinuons  with  the  tmBHTe^rse 
fibres!  of  the  pon*  ;  and,  in  Hke  mauncr.  one  or  more  amall  bandic*  from  each  of  the 
cran*  cerebri  tak^j  a  gimilar  traniveria  ooure«.  ^Fgvill*,  op,  cit*,  pL  U*,  figs.  2  and  3; 
pL  lib,  figs.  5aiid6.) 

The  Oehebullum^  hinder  hrain^  eonMsta  of  a  hmhj  and  of  three  pairs  of 
crura  or  fieduncleSf  by  wbioh  it  ii  cfiuiiected  with  the  re^t  of  the  eDcephdou* 
The8«»  crura  aro  named  supcrioTj  toidtllej  and  inferior, 

Pip  JI54.  Fig.    354* — OtJTUia  Of  thb    Uppeh 

A I  the  npl^T-  part  of  the  figure,  the 
ertirn,  cerebri  aitd  parta  behind  them 
hare  been  cut  thiuugh  and  left  m  Cf^u- 
Qection  vrith  the  ceif^liellum* 

III,  the  third  p&ir  of  oerres  lying 
tipoa  the  crura  cerebri  ;  c  r,  white 
matter  or  cruat  of  llii*  etura  eervbrl ; 
/  n,  lacnfl  iiiger  ;  ^  t^ginentum  contaiTi' 
ing  grey  matter  m  the  upper  lart  of 
the  crura;  u  jt,  aqueduct  of  SyUius  ; 
(^,  cc^rpom  qua^lrigemina,  ttie  upper 
elevntbna  divided  |  j  t\  superior  ver- 
mifurm  prweae  or  oeutral  fuba  of  the 
■^^'-  luidiile  iwVie   cf  the  cerpliellum  ;    I  g, 

luhubiB  quodratua  ;  jo*,  iiotiterior  aupe- 
rior  Igbe  ;  /A*  horijtoaial  fii»uTe^  p  if 
pnvterSor  i  uteri c»r  lulie ;  ?j,  the  itoteb 
hetwecti  the  hyraif>pbere»* 

The  $Hii€rh*r  prdutuhsf  crura  ad  cerebrum  or  processus  ad  testes,  together 
i^ith  the  valve  of  YicuneenSi  a  lamina  stratdied  between  them^  counect  the 
cerebellum  with  the  cerebrum. 

The  inftiiof  peduneks^  crura  ad  medullam,  are  the  upper  e^tremitiea  of 
the  rehtiform  bodie& 

The  middk  pedundu^  or  crur<&  ad  pontem,  much  the  Itu-gest,  are  the 
lateral  extromities  of  the  traim verse  fibres  of  the  ponn  Yarolii,  They  con- 
nect together  the  two  halves  of  the  cerebellum  inferiorly. 

All  thetiC  peduncles  consiht  of  white  fibres  ouly  ;  aud  they  pasa  iuto  the 
interior  of  the  ciTebellum  at  its  fore  i»art. 

The  cerebellum  is  covered  with  gr«y  cortical  aubstaiice,  rather  darker  than 
that  of  the  cerebrum*  Ita  greatest  diameter  is  trausverHe,  and  extends  to 
about  three  and  a  half  or  four  iuchya  ;  its  width  from  before  backwards  ia 
about  two  or  two  aud  a  half  inches  ;  and  ita  greatest  depth  is  about  two 
inehe^,  but  it  ia  much  thinner  round  ita  outer  border. 

It  conaifltB  of  two  lateral  hevii^herei  }omed  together  by  a  median  portion 
ycaltifd  the  a^rmifarm  proctAs^  which  in  the  human  &ubjeot  in  distinguishable 
only  as  a  small  though  well  marked  part  below,  named  the  inferior  Termtform 
process,  and  a  mere  elevation  abovo,  ealled  tbo  superior  vermiform  process. 
In  birds,  and  in  atiiniaU  lower  in  the  f^cale,  this  middle  part  of  the  cerebellum 
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«xlst«  ;  mid  m  m^si  mutamnh  it  fomiB  a  Cftitral  lobo  verj*  fliatinet  from 
tfttorml  poriioDs, 

tHio  hembphei'^»  are  sc'iMiratpd  behind  hy  a  deep  tti^itA  Superiorly,  tho 
Bwdmti  portion  or  Tipper  vermtfonu  |)rocesfl,  though  shghtly  el&vated,  ia  n«t 
tiiArktHl  off  frcim  the  hemiF*i>Lere*i,  i?iO  that  the  gtnwnil  Rurfiiee  of  the  drgaut 
which  ift  bttm  iuolineii  aud  flattened  on  enob  isidf.^  ii?  imiatentipt^d,  B»low, 
live  hrruiHpheres  are  convex,  aiiiJ  are  aepAmted  hy  »  deep  fosKjirj  uamed  thd 
tm^ecitia,  w^hioh  k  contiijuou^  with  the  notch  behind,  and  in  which  thu 
ttlraor  TcrraifQrm  proceas  lifs  conct^lml  m  a  great  metiaura  by  the  surround* 
fag  f^itim.  Into  thin  hoUovr  the  medulla  oblongata  i^  receired  in  front,  and 
tfa*  foJx  oorebelli  behiiitL 


Fig,  ZSB. 
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Fif.  SS5*— IsriKio*   StsurArt!   nr   tmi   Crhubbllum    wrTn    the    To?**  Vakolii    ahd 
Mtei'iru.4  OtucijuiMTA  ifjoniSappei  after  flirBrhftrld  aud  Lemllfi).     | 

!,  |ilftcc4  If)  the  DotcU  betw^^n  ih«?  ei.^rc1>ellAr  bemiMphereA,  h  Mtyw  the  tnAiriof 
miiiifftiii  preoctt» ;  ^  ^  lu^tUAn  Jcpresfiioi*  or  vallecutft  «  3,  3,  3^  the  blvcntml*  i lender, 
Mmi  f^t^^fff  itihn*yT  |obmt<sftof  Llic  hemit«ph«ie  ;  4^  Ihe  &mjgdAU ;  iS,  fli>ceuhis  or  suh- 
laitr/  '  ^  ika    V&ri^lH  ;  7,    its  mcdmti  grocrri ;  8,  middle  pedDtade  of  the 

Mr»  ''FoDj^ata  :  10^  It,  Hntrriur  part  of  th«  gr«At  hom€>tit^i1  fisHure  ; 

1%  i^,  Pii**t*rt  «"v*  ^i^*i*^r  i-^kNt*  of  the  fifth  p*iiLr  of  nerTt»  ;   IJ,  aJith  pair ;  IIj,  fa<:i&| 
;  10«  fAt«   iiit«7tn«di& ;  17»  .ii]<ljl<«ry  nerrg  ;   18,  gl(>afio^pliftrjng«al ;   19,  pnmim^ 


Hw  ccnWUtno,  nt  the  surfsLce  and  for  some  depth,  conBisti  of  numeroii:! 
MNfly  y^*»^t*1  lammie  or  folia,  which  are  compofted  of  grey  and  white 
WIIIot;  ftfid  might  be  coinpartHJ  with  the  gjii  of  the  certibriitn,  but  ore 
ittiUtr  flud  wiiboat  convolution.  The^  Iaintn»  are  liepurated  by  Blightly- 
eOTf^d  gftoo^te^  or  sulci  of  diSere&t  depths. 

Quo  princitjiftl  R&aiire^  or  sulcus^  named  ih&fjrtat  haii&antal  jis§vre^  dirides 
ihm  eo^bnUum  into  &n  upper  and  a  lower  fiortion.  It  bt^gitif^  in  froDt  at  the 
tttfmaor  of  the  tniiiijle  pednncles,  and  pasin^s  horiKoti tally  b^ickwanls  round 
iho  ovicr  buErder  of  the  hemi^phereja.  From  this  primary  Suture,  numerous 
ii<ih«Hi  proooed  on  both  the  upper  and  under  surfaces,  for  id  in  g  utsiLrly  pajr&llel 
baTiiig  their  coneaTitiefi  turned  forwardR,  and  i^parating  the  folift  from 
\  tulhvf*  All  these  ftirrown  do  not  go  entirely  neund  the  hemltphc^rv,  for 
ij^  of  tbein  co&lesice  with  one  another  ;  and  Mome  of  the  amtiller  fitrrowi 
l»te  oven  an  obiitiuc  course  bt'twi'rn  tht^  others.      Moreover,  cyu  o^nVn^  ^i^ 
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larger  6»sures,  many  of  tlte  falta  are  iiaeii  to  lie  oonoe&led  within  tkem,  sM 

do  tiot  reach  the  fturfnco  of  the  cereheUiim, 

Curtain  fiasiireSj  which  Jire  dt^t^per  than  the  rest,  antl  conBtant  in  their 
poftiticMi,  havu  boen  deacrihed  as  sepamUug  tho  cerehellam  mto  lobea^  which 
are  named  as  follows. 

The  rentral  loht^  ttitnated  on  tli©  «pp«r  Bvirface,  couBista  of  ahoiit  eight 
folia,  immeJiately  adjoiniiig  the  anterior  Gi>Dcave  harder.  The  supetwr  t%t\d 
anicrinr  lobe^  sometimes  called  q\iadraic^  and  the  snptrii/r  and  po^UfiorXob^^ 
are  placed  between  the  central  lobe  ai^d  the  great  bori^^ntal  fissure.  On  the 
under  surface  are  seen  Hucceaaively  the  mf&riirr  ito&Urior  lobe,  the  Blerndftr 
lol*ej  the  f'iventnd  lobe,  the  amy^dala^  and  the  mi^pf^duncnlur  lobe  orfiociifdiii. 
This  last' named  lohulOj  Mmk  of  fAft  pneiimo'tjmirk  %itrve  (Vicq-d'Asiyr), 
snbjwdm\crtlai'  lobe  (Gordon )j  or  floemlus^  projects  behind  and  below  the 
middle  pfdirnde  of  tbe  cerebellimL  It  is  connected  by  a  Bleuder  ptKltcle  of 
white  librt'3  to  the  rest  of  the  b^mjsphero  ;  but  \U  exposed  smfaoe  ia  grey^ 
and  ia  nuklivided  into  five  or  six  ftmail  kminre. 

Pig.  350. 
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Vblum  (after  lUil  and  lUicbert,  and  from  aattir&).     I 

The  tiicdidlft  ulilongtfcta  haa  bc«n  in  gieat  fjart  reraoTcd  bj  a  cttt  piSRsing  through  ii 
near  the  pons  V'aratii ;  the  two  atnjgdiLlold  Tabale^t  bi^Ti!  aliio  been  reiuo?ed,  and  the 
medftlla  aud  fions  VaroHl  pulled  downwards  in  order  to  hrlng  tpto  view  the  poitei'tur 
medullary  velu^n. 

p  *,  posterior  superior  lobe  of  the  oerGbellom  ;  /  A,  horiiootal  fissure  j  p  t»  posterior 
infeHor  lube ;  g^  lobaltts  gradtie ;  h  i,  birentnil  loLie ;  c,  placed  on  tho  folia  which  pass 
across  between  the  hetnivpheres  uf  oppoaile  «idea  ;  p^  pymmid  ;  u^  uvulm ;  jt,  placed  hi 
the  foorth  vt^ntridti  imtnediately  bchiw  the  ttCKlule  ;  p  i\  on  each  Nlde^  placed  on  the  cnt 
earfac©  where  the  amygdalic  have  Iweii  lertiovedT  points  by  a  lint;  to  the  prvateriijr  meduUaiy 
vehim  I  IS  t\  Cftvjty  of  the  ftmrth  ventricle  within  the  horderB  of  the  velam  auJ  behind 
the  Infenor  cciret^clkr  fieduaclea  ;  the  cavity  extends  on  each  s^ide  into  the  pediciti  of  tho 
flnectilui^/;  m,  action  of  the  medtil la  oblongata,  id  which  the  posterli^ir  opening  of  the 
olivary  capsules  of  grey  matter  la  shown  ;  Vl,  ai^tli  nervea  ;  V,  roots  of  the  fifth  nerves, 
aad  above  Lhsm^  the  facial  and  aaditorj  root^. 

Withio  the  vallecula,  or  on  ita  borders,  the  fallowing  porta  are  aeen* 
Commendng  from  behiud,  a  eonical  and  laminated  projection  named  the 
pyramidf  is  first  met  with.  In  front  of  that  b  another  smaller  proje<;tion, 
called  the  nvnhf  which  is  phiced  between  the  two  r^uiutled  lobes  at  the  nidea 
of  the  vallecula,  named  the  amygdalce  ;  theae  terms  hart ug  been  suggested  by 
a  comparison  with  tlie  parts  ao  namud  iti  the  throat.  Btitween  the  uvula 
and  amygdalm  on  each  side,  but  concealt^J  from  vieWp   is  extended  a  vitlsQ 
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miiU^r  uiileiit«d  on  I  be  lurface,  and  named  the  f^rrowtd  hmuL 
8|iU  fttfiher  forwurJ  m  tho  anterinr  poiutej  tei  mi  nation  of  the  inferior 
f^rmifortn  proee^s,  named  the  noduh^  which  projects  into  tbe  fourth  ven- 
tadvi  atiil  Ilm  been  n^mail  the  ktmitiaUd  taherck  (Maltic^niti),  Qa  each 
tide  4iC  lht$  Q«icltile  is  a  thin  white  Lam^Ua  of  a  semilunar  form,  vvhtoh  ia 
sHaelied  by  it»  poMterior  convex  border^  oud  is  free  and  concave  in  front. 
1V»  outer  ciid«  of  theae  l&mell^  are  attached  to  the  flocculi,  and  the  inner 
flftdft  to  the  nodule,  and  to  each  other  in  front  of  that  projection.  The  two 
lMfl#lkB  Uigether  oanatitute  the  podcrior  nieduUarjj  vrJnm^  whtch  has  btjen 
floa|iBf^  with  the  valve  of  Vienaf^ens, — the  one  being  attach^jd  to  the 
Mi|>ciior  extremity  and  the  other  to  the  inferior  extremity  of  the  middle  or 
venuiform  portion  of  the  cerebellnm.  Thl.^  poatarior  veiiioi  h  oorered  in 
tarj  conoealed  by  the  amygdalae,  aad  oaunot  be  properly  Been  uutH  those 
lobulcB  have  been  turned  aaido  or  removed. 

Thr  fiMtrfh  rtHtmlc, — The  apioe  Mt  between  the  metlnlla  oblongata  in 
frunt  and  the  c*?rebtfllnni  behind,  is  named  the  fourth  vojttricle,  or  i^iintrtdt^ 


[  «ilB  TUK  Pci9TKaiOi 

^aMjCX  or  Tna  MKtigLSA 

SATA.       A5|>       Iiroli* 

ra«a  PAittslfrotu  Sapt^ 
Hirtckifeld  anil    he- 


Pig.  357. 


¥ 


the  left  iid(?  iku  tlirt^ 
»r  |>fii!*(iL4f»  liMve  been 
tot  fthjiri ;  im  Ihe  Hglit  tide 

Hm     •fx:|«<>     llttt>4lLAtte«l     of      Itie 

It.  I  be  sufte- 

ribu:    ,*.»■.     ...... x^..     ^teilati{:l<»| 

«kde  lk«  tuiildlii  nite  bus  lieen 


lj 


1,  mtdUn  p'CKivc*  uf  Lbe 
laftnlt  fvntiide  with  the  fae- 
linttt  UrtieSf  ^ntf  on  each 
lid*  ;  2p  lti«  aaiue  grouse  at 
t^  pUc«  where  ibf>  white 
iirin  of  the  &(!au&Uc  ii^ri't^ 
MBei>||i    fitrtn  it  to  ctosb  the 

ioor  of  the  ii^Qliide  \    3,  infedor  pedauck  or  restiroriQ  i^ady  ;    I,  |joBteriur  pyramid ; 
•tote  thif  iha  ealaiDtis  ocriptoritts  ;    d^  tupiirior  ped ancle  or  pruoessas  a  oercbetlo  Ad 
;  oq  the  riihl  iide  the  dlateetiaji  «how«  the  aupertor  and  iaferior  pedonclee 
oadi  eih^r  u  they  pais  lato  the  white  sleta  ef  th(^  c^r^bellmu  \  €»  filkt  U>  the 
Mt  of  the  eniim  eerehri  ;  7,  Ealeral  groo¥«  of  Uie  erura  cerebri ;    8|  cor|K>ra  qfuftdri- 


\  lATity  of  thia  ventricle  is  of  a  flat  rhotnboidal  ahape,  being  eontractod 
DTt  and  below,  and  Hid(::Bt  acroaa  its  middle  part.  The  anterior  extremity 
of  tbo  inferior  vermiforoi  process  projects  into  it  from  behind,  and  higher 
op  it  la  ct^Fered  by  the  Ybuisenian  valve.  It  is  bounded  laterally  by  the 
•sporior  ^wdtincle^i  and  by  the  line  of  union  of  the  medulla  oblongata  and 
IIm  osrebellum.      The   upper  end   of  the   ventricle  is  continnoua   with  the 

ISj^tviais  arjue  luct  or  passage  (iter)  leadiug  up  to  the  third  ventricle* 
The  anterior  surfaee  or^ur  of  the  fourth  ventricle  is  formed  by  the  Kuck 
of  Uio  moluiht  oblonL^at^i  and   ponst  Varolii.     It  i^  aha^ud  liko  >^  It^mwi^vi^ 
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truucat<3d  at  its  upper  part.  Below,  it  U  bounded  by  the  diverging  posterior 
pyramids  aud  restiform  bodies  surmounted  by  the  ligula.  It  has  already 
been  sufficiently  described  in  connection  with  the  medulla  oblongata. 

The  lining  men^ane  of  the  ventricle  is  continuous  with  that  of  the  ven- 
tricles in  the  interior  of  the  cerebrum,  through  the  aqueduct  of  Sylvius,  in 
which  situation  it  is  marked  by  delicate  i*ug8e,  oblique  or  longitudinal  in 
direction.  At  the  sides  it  is  reflected  from  the  me<lulla  to  the  oerebellumy 
and  extends  for  a  considerable  distance  outwards  between  the  flocculus  and 
the  seventh  and  eighth  nerves.  At  the  lower  end  of  the  ventricle,  there  is, 
as  was  ascertained  by  Magendie,  a  narrow  orifice  in  the  membrane  by  which 
the  cavity  communicates  with  the  subarachnoid  space. 

Projecting  into  the  fourth  ventricle  at  each  side,  and  passing  from  the 
l>oint  of  the  inferior  vermiform  process  outwards  and  upwards  to  the  outer 
border  of  the  restiform  bodies,  are  two  small  vascular  processes,  which  have 
been  named  the  choroid  plexutes  of  the  fourth  ventricle. 

Fio'.  358.  Fig.   358.— Outlinb  Sketcb  or  a  Ver- 

tical Skotior  ov  the  Cercbkllum  to 
8II0W  TUK  Corpus  Dbntatvm  ir  its 
Medullary  Stem.     J 

The  section  has  been  carried  throagh  the 
left  lateral  part  of  the  pons  so  as  to  divide 
the  superior  ])edancle  and  pass  nearly 
through  the  middle  of  the  left  cerebelUr 
hemisphere.  The  olivary  body  has  also 
\yeen  divided  longitudinally  so  as  to  expose 
in  section  its  corpus  dentatum. 

cr,  cms  cerebri  ;  /,  fillet ;  q,  corpora 
quadrtgemina ;  «/>,  superior  peduncle  of 
the  cerebellum  divided;  m  p,  middle 
|>cdunile  or  lateral  part  of  the  pons  Varolii,  with  fibres  passing  from  it  into  the  white 
stem  ;  a  v^  continuation  of  the  white  stem  radiating  towards  the  arbor  vitse  of  the  folia  ; 
c  (If  corpus  dentatum  ;  o,  olivary  body  with  its  corf  us  dentatum  ;  p,  anterior  pyi^mid. 


Internal  structure  of  tlie  cerebellum. — The  central  part  is  composed  of 
white  matter,  which  sends  out  spreading  and  gradually  thinning  layers  into 
the  interior  of  all  the  lamin®,  larger  and  smaller,  of  the  grey  substance 
which  form  a  continuous  covering  on  the  f^urface.  In  consequence  of  this 
arrangement  of  the  white  and  grey  substtmces,  sections  of  the  cerebellum 
crossing  the  laminae,  and  dividing  the  grey  and  white  substance  together, 
present  a  beautifully  foliated  or  arborescent  appearance,  named  arbor  vit<B. 
This  appearance  is  seen  in  any  vertical  section,  but  it  is  most  perfect  in  that 
which  passes  through  the  median  plane,  where  the  relative  quantity  of  the 
central  white  matter  is  small.  The  foliations  are  arranged  somewhat  pin- 
nately,  the  section  of  each  primary  lamina  having  those  of  secondary  laminso 
clustered  round  it  like  leaflets  on  a  stalk. 

In  the  lateral  hemispheres,  where  the  peduncles  enter,  the  white  matter 
is  more  abundant ;  and,  if  a  section  be  made  through  either  hemisphere  half 
way  between  its  centre  and  the  middle  of  the  vermiform  process,  it  will 
display  a  nucleus  of  grey  matter,  which  is  named  the  corpus  dentatum  of  the 
cerebellum.  This  structure,  very  similar  to  that  already  described  in  the 
olivary  body  of  the  medulla  oblongata,  presents  the  appearance  of  a 
waved  line  of  compact  yellowish  brown  matter,  surrounded  by  white  sub- 
stance and  containing  whitish  matter  within.     This  line  is  interrupted  at 
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Il-t  ui$|)er  mntl  iimer  j*avL  In  wliatever  cHrectioM  tlie  Kuctbu  i4  carried 
Ibrotigli  tlitj  corpus  deuUtuta,  tliiij  waved  line  m  seen,  no  th:it  the  deutiite 
Ijuiiy  niAy  bo  tioicrtbod  as  eon^tiiig  of  a  plicated  pouch  or  ciipaule  of  grey 
Filb«tiuice  open  at  one  part  &nd  mcloMug  wltitti  umlt^r  iu  it-i  iuterior, 
likt?  ilie  oorpUA  deutaiiirn  of  the  oliviiry  hatly.  White  fibres  trnxy  be  traced 
from  it  to  the  superior  peduuclos  of  the  cereboJluiu  atid   to   the  ralv^e  of 

or  nti  Kianiea  «>f  t«iK  Mkuukla. 

A^  t}i<9  sdt  r»f>r  |»jriiiuiil  ;  h\  iU 

^  -'    'ii  ;  r,  <^|jirjiiy  column  ;  tf^ 

>  t*f   4l*e    |wiins  tiii    Its   UAt 

M,     lb*?    dfelNT    traitKiiroi i>c 

nf  Ibe    fight  »i<lc  ;   w(\   il»p 

»9iii>'n  of  tbese  fibiv«  iiit  iniiJ- 

fwiitnek  of    the    c^rn^Mruiu ; 

9,    ilitlr  eoDliuunlirm   lulG  the 

milNtftliil  folbi  ^if  ilie  e^it-Utlmii ; 

,  iadedor  p«diiiM!l«  ;  j;  the  dvcui- 

t^Vnti     puji    of    tli«    hh    Inters] 

N^utttn  eroBtHjf   to  the  right  aiile- 

The  Gbrci  la  the  primary  lameHa?  ean  Im  Imct^d  coutiauoutily  from  ibe  ptd nudes  of 
liic  whslfellum.  Upon  these  central  plate*  are  Uul  other  wHatefftl  fauieihr,  whieh 
L^oxmecicd  vlth  the  fibres  prooecditig  from  the  middle  of  the  cereheUum,  bat 
\  frpiD  one  folium  to  another. 
The  STPtfy  matttr  ia  not  tmirorm  tliroughoat  its  irhole  thickness,  bat  ia  compoiked  of  ' 
l«a  or  more  Ujera  difTenng  in  colour  tind  other  eh&nictera ;  — reflombUng,  la  ihim 
[t««p«cl,  Uie  cortiod  Bubitance  of  the  posterior  convolution*  of  the  cerebrum, 

Tk«  fibm  oompofiDg  the  peduncles  of  the  cerebellum  art^  ammged  in  ita  interior 

[Iq  tlM  foUowfti^  m&aiien    The  middle  peduncles,  wliioh  are  the  mci»t  fiiipcrficial, e^ter 

J  llie  lateral  parta  of  the  cerebe!1tiai ;  they  may  W  traced  into  the  foHa  of  tho^e  parted, 

I  asid  fona  a  larg«  «hare  of  each  hembphere.      The  inferior  peduncles  pa^s  tipwarda 

ibe  middle  part  of  the  cerebellum,  in  the  folia  of  which  they  are  dUtribntedt 

ciaLlj  in  thofte  of  the  upper  «tirfaee.     The  anperior  peduncles,  whk'h  arc  placed 

1 1«  tile  middle  line,  are  principally  contiected  with  the  folia  of  the  inferior 

L  pTQ^in ;  bat  a  eonsidcrahlo  number  of  them  patm  into  or  ieaue  from  this 

gv«7  «a{i«tile  of  tfae  corpus  dentatum  whii'h  haa  been  already  described. 

A  i^eay  difikrent  account  from  that  wbleh  haa  gcDcrally  been  received  of  the  cotinsa 
]  juliittoiia  of  the  tracts  of  nerrouft  Aubetance  of  the  cerebellum  has  recently  been 
I  by  Ltif  i,  aad  dcacn^e*  mention  in  this  place.     According  to  the  statement 
lif  llkli  aaihor,  all  tlio  fibres  of  the  cerebellar  peduDcle*  arise  from  the  interior  of  the 
\  deuiala  ;  the  eel  I  a  of  those  centrea  reeeire  externally  fibres  from  the  laminated 
J  of  liie  eeri^bcllnin,  and  Lntemally  give  origin  to  the  pednncuUr  fihrei  ;  the 
\id  t^  inferior  peiluncle^  of  opposite  aide^  croas  the  middle  hnc  and  terminate 
\  ilw  interior  of  th«  oltirAry  nuclei ;  and  the  fibres  of  the  superior  peduncles,  likevrl^ 
iitg  la  the  uiesial  plane  before  quitting  the  cerebellnnif  tcrmmaie  in  a  grej 
tn  the  interior  ef  the  tegmentum  of  the  crus  cerebri^  named  by  Liiys  tjt^l 
■^rioT  olivary  body.     He  further  alleges  that  different  fibres  pwa  In  all  directiftn^ 
i  the  fuperiorand  inferior  olivary  bodie,«,  and  that  thua  the  fibres  of  the  ci^ rebel hiiii 
(  aiepatate  system  indirectly  cunnectcd  with  the  fibres  ef  the  rest  i»f  the  cerchn* 
Only  a  *»hort  notice,  however,  vf  these  views  having  3m  ^vet  been  pnhlbbcd, 
\  w\\\  he  Bceeaaary  that  the  ohMervationa  on  iM^hich  they  are  foutided  he  made  kimwo 
I  fotly  eorrobonitedt  Wfore  etatementtf  of  fio  fltartUn^^  a  nature  can  bo  | 
^il««i     (Luja.  itt  Jo  urn.  dc  VXmL  ct  th  Phy«toL,  lltii^  p,  Tl^.\ 
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Mi<Y&JiL'(iftir  i^trtiftun'~-The  corti^l  grey  matUjr  which  covers  the  r^iuil^d  torf»(?e 
fif  thp  cembcUufH  ia  tii;ide  rip  of  I  lie  folWwing  eJcmenla,  tIse.  *  L  PelliieM  cclU  »f 
coiieiderjilik  ^jx^,  2.  L't^ll^,  f^^r  tlie  uio^t  [iiiri  of  Imrg^  aiisc,  nail  caudjtte,  Uarlng  llie 
QAual  granular  <! on  tenia.  'I'hese  tfvllii  nre  <!tn1*eili]cil  in  ft  finely  grauuLar  miilrix;  the 
greater  number  of  those  of  thv*  fiiuijale  kiiul  Imvc  a  piriform  shapa^  and  are  prolonged 


Fig   '\^^,  Fijr     3tSiip — Tub  C^jhtjijis  of  Ti*jt 

M  R1>  U  [,  L  A         y  B  UjNU  ATA       T  f(  ACM  t^ 

AKifi  CiEtLKBKUM  (fn>m  Aiiiard  )    | 

n,  fjort  of  tlie  anterior  coJuiuo 
which  uxceniU  in  the  olivmy  colautn  i 
h^  di^cussniing  iinrtioa  uf  Ihe  lateral 
column  farmiug  the  pjniinid  and 
tuL'iied  do^wn ;  c^  uHvi^ry  fii»^icultiii 
aat'etiding  diH^plj  tlirungb  the  (x>tis ; 
J,  nlirary  hody ;  e^  re^itrurin  tx>d;  ; 
/,  g^  anTponk  qwulrigimhiA ;  ^  A,  ^ 
the  filltt;  ^»  tbe  pari  which  o&ceudt 
to  the  eerobral  [^durjcle ;  i,  the 
pari  pAsamg  up  to  the  ei^r]x)ra 
([(ladrigemitiA  ;  m,  m\  the  tmns* 
Terse  fibres  of  the  [hjub  divided  ;  i*, 
iuferior  |>etlnDck  uf  tlie  oerel>eUurii ; 
o,  M?pUl  fibm  uf  tilt!  rueJiilbiohlcmgata;  q^  fihim  dC  Ihe  inferior  [lednnelo  eoutiuned 
into  the  laiuiuii;  of  th«  cticlellmni  r,  r,  sniiejiur  pi*duiicte ;  t,  faiciculua  ter^ ;  it, 
thiijamus  ;  r,  curpuu  !ili'i<*^nua. 


Pi«.  3flh  Ftff.     361.— MmuTK    Sfttuo- 

tlfftK     or     TI1K     SUBSJTAWCK 

OF  TUK  Ckked^ll^jm  (froiu 
JColliker), 

At  large  celk  from  the 
grey  oortical  Buhit&nce  of  ihe 
hoiiinii  cereljellnni.     ip 

a,  three  birge  cells  esthlbit- 
ing  granuUr  eouteuta  and  % 
nucleoa;  5^  the  interna]  pi^j- 
c{!E^«  iseen  In  two  of  the 
cells ;  cv  (/,  two  external  pro- 
cesHfis  rtinnLog  townnls  the 
flurfaoe  from  two  of  the  t^lls, 
m  Ihe  thini  c^il  one  liirge 
proeesx  only  ie  seen  ;  if,  d\ 
mmtSed  haer  pstrte  of  thcue 
preeeosea, 

B,  coune  of  the  nerve- 
tuhei  at  Ihe  surface  of  the 
cerebellum,  magnihed  with  a 
low  pijwer. 

f»>  iien^e  of  the  nieduTlnry 
ftulmtanco ;  6,  nervus  plexus 
of  the  suhHtantia  rermgiuea  ; 
t\  Iwrder  of  that  aubst&Dee ; 
d^  fitie  fibres  ruouiitg  out 
froin  the  diirk-ltordered  tubes 
into  the  Buper&ml  grey  iab< 
^Umce. 

Jit  Ihcir  §mull  end  into  a  aimple  or  hranched  appends^,  and  this  proceiia,  hj^  fifnt 
remarked  by  riirkiiije.  is  in  iiif>at  of  thom  directed  Lowarda  the  surface  of  the 
cerebellum.  3.  Bmall  hodie»,  like  cell  nuclei  denBely  aggregated  without  any  iiitx-r* 
voning  fcubaUuice,    Thus4*  lie  at  some  depth  from  the  nurfftce^  a^i^ordiug  t«  Todd^ 
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they  form  a  thin  ligfat-oolonred  lamina,  intermediate  between  two  darker  strata  of 
jrrejr  matter  which  contain  the  nenreK;elIs ;  one  of  these  grey  strata  being  the  deepest 
and  next  the  white  matter  of  the  cerebellum,  while  the  other,  which  is  the  darker 
coloured  of  the  two,  is  in  contact  with  the  pia  mater.  4.  Fibres.  Tubular  nerve- 
fibres  pass  from  the  white  into  the  grey  matter,  and  extend  through  it  nearly  as  far 
as  the  i^nr&ce.  The  mode  of  their  termination,  which  is  difficult  to  trace,  has  been 
inTestigated  by  rarions  anatomists.  According  to  Valentin,  they  form  loops  and 
return  upon  their  coarse,  but  this  statement  has  not  been  confirmed  by  other 
obtseffTera. 

Qerlach  has  recently  described  a  very  remarkable  arrangement  of  the  fibres  of  the 
cerebellam.  According  to  him,  these  fibres,  on  approaching  the  grey  matter,  split 
up  into  extremely  fine  dirisions,  which  form  a  network,  while  the  grannies,  which  ho 
conaiden  as  small  cells  with  ramifying  processes,  are  placed  at  the  angles  of  the 
meshes,  and  branching  processes  of  the  large  nerve-cells  also  terminate  in  the  network. 
Aeoording  to  K9$lliker,  networks  of  tabular  fibres  exist  within  the  grey  matter  and 
communicate  with  the  nerve-cells,  while  the  granules  belong  to  the  reticulum  of 
ronnecUve  Ussue.  Lays,  like  Gerlach,  describes  lateral  processes  as  being  given  off 
by  the  nerve-fibres  to  connect  them  with  the  granules,  at  the  same  time  that  they 
terminate  likewise  directly,  although  much  attenuated,  in  the  large  nerve-cells. 
(Gerlach,  **  Microscopische  Studien,"  pi.  L,  fig.  3 ;  copied  in  Virchow's  **  Cellular 
Pathology,"  by  Chance,  p.  269.) 


THE  CEREBRUM. 

The  c^rebruniy  or  brain  proper,  constitutes  the  highest  and  much  the 
largtst  portion  of  the  encephalon.  It  consists  of  the  following  parts,  viz., 
the  peduncular  masses  of  the  crura  cerebri  and  processus  a  cerebello  ad 
cerebrum  ;  the  series  of  eminences  or  cerebral  centres  or  ganglia  concealed 
from  Tiewy  named  corpora  quadrigemina,  optic  thalami  and  corpora  striata  ; 
the  cerebral  hemispheres,  which  are  by  tar  the  most  bulky  part  of  the  cere- 
brum and  of  the  whole  encephalon,  and  form  nearly  the  whole  superficial 
part  ;  various  commissural  structures  including  the  corpus  calloHum  and 
fornix  ;  and  lastly  some  smaller  structures,  viz.,  the  pineal  and  the  pituitary 
bodies,  and  the  olfactory  bulbs. 

EXTERIOR  OF  THE  CEREBRUM. 

The  cerdnal  hemisphere  together  form  an  ovoid  mass,  flattened  on  its 
under  side,  and  placed  in  the  cranium  with  its  smaller  end  forwards,  its 
greatest  width  being  opposite  to  the  parietal  eminences.  They  are  separated 
in  the  greater  part  of  their  extent  by  the  great  longitudinal  fissure. 

Each  cerebnd  hemisphere  has  an  outer  or  convex  surface,  which  is  in 
contact  with  the  vault  of  the  cranium  ;  an  inner  or  flat  surface,  of  a  crescent 
shape,  which  forms  one  side  of  the  longitudinal  fissure  ;  and  an  irregular 
tinder  surface,  which  rests  on  the  base  of  the  skull,  and  on  the  tentorium 
cerebellL 

Three  lobes,  or  lai^e  divisions,  projecting  in  three  different  directions,  have 
usually  been  distinguished  in  each  hemisphere,  under  the  names  of  anterior, 
middle,  and  posterior  lobes.  The  division  between  the  anterior  and  middle 
lobes  is  very  clearly  defined  below  and  on  the  sides  by  a  deep  cleft,  named 
the  Sylvian  fissure.  There  is  no  similar  demarcation  between  the  middle 
and  posterior  lobes ;  but  anatomists  have  generally  considered  as  the  pos- 
terior lobe  that  part  of  the  hemisphere  which  lies  over  the  cerebellum. 
The  under  surface  of  the  anterior  lobe  is  triangular  and  excavated  to  adapt 
It  to  the  roof  of  the  orbit  on  which  it  rests.     The  middle  lob«»  •- — "ndod 
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und  pnnuLntuit,  and  oceu^iee^  the  midilla  fo^Ma  af  tlie  akaU— the  ^ge  of  the 
ksser  wijjg  of  the  fipbenoid  brjiie  correisponditig   with  the  Sylvmn  fi*fiurie. 

Fig.  3fl2,— r?PKtt  Sue- 

riOX    Of    TTIK     BvlXIW 

SH0wi7€  TUB  Casvo- 
LrTioNfl  (from  E,  Wag- 
oer).     { 

Tbis  view  was  takeii 
from  tL«  bmta  of  a 
fnmous  mathematieLAti, 
Ft-ofefianT  C.  P,  IJAiiM, 
who  died  la  1854,  aged 
73.  It  is  selected  «« 
an  ex&ntplfi  of  m  well* 
foniif)d  briun  of  the 
usoul  fllte  with  failjf 
dtvelupei  eouvolutiouB. 

ct,  dit[>i?rior  or  Ai:^ 
froot&l  copToSntioB  ;  ii\ 
i^wnd  or  raiJdle  fmntal ; 
a*,  third  or  inferior 
fmntnl  ;,  A^  A,  auterior 
ascending  |j?iiieUl  con< 
rulution  ;  ]i,  H,  poi- 
iei  iar  M^etiditig  p&rietid 
cuDvolutLoa ;  b,  ^rwt  or 
up  pur  parietal  coDVoln- 
ilQii. ;  h%  wtGoad  or  tnld^ 
dU  ;  £*,  third  or  ia-- 
farior  ;  i^  Gr»t  or  upp«r 
temporal  ooDTcdiitioti  [ 
d^  fifTt  or  upper  oectpv- 
tal  <3on%'olutaoQ ;  d\ 
second  or  laiddle  ;  d", 
third  or  lower;  /,  ^  ibe 
iuperior  loDgituJiual  fia> 
sujti ;  r,  iLiQ  fLs&ui-^  of  iUJ audio ;  j>,  the  eit tarsal  perpeiulieular  fi^aatc. 

The  potiterior  lobe  is  smootli  aud  slighUf  ooiicave  on  its  under  suiiiice, 
where  it  r^«ts  on  the  arch  of  the  tentonutu. 

H  h  right  to  remark  thai  mmt  anatonkieal  writers  have  admitted  only  fim  lobei, 
reckuning  the  middle  and  posterior  !obe«  bH  ouCj  under  the  rtumc  of  the  posterior 
lobe;  while  others  more  recently  hnvc  divided  the  middle  lobe  itilo  two*  an  up^ier 
and  lower^  and  have  added  that  of  the  inlund  of  Rell,  io  oa  to  muke  Ove  principal 
lobes  in  bM  These  hare  been  named  reapeetirelj  the  frnatal,  parietal,  Lemporalj 
occipital^  and  centi^l  tohes. 

The  ^tat  l&tigihidiual  Jmnre^  seen  upon  the  upper  surface  of  the  brain, 
C!Xtend!»  from  beforo  backwards  throughout  its  whole  length  in  the  median 
}dnne,  and  thus  Bf^panite^  the  cerebrum^  aa  already  stated^  into  a  right  and 
left  hem  lap  here.  On  open  in  g  this  fissnre^  it  ia  Fieeii^  both  before  and  behind, 
tu  pafis  quite  through  to  the  base  of  the  cerebrum  ;  but  in  the  middle  it  is 
interrupted  by  a  large  tmn averse  mass  of  white  ^ubatai^cej  named  the 
i^orpfiS  CiiUoiumj  which  connects  the  two  hemispheres  together.  While  the 
braiji  is  in  its  natural  situationj  this  fifiaure  is  occupied  by  a  vertical  prooea^ 
of  the  dura  mater^-the  falx  cerebri— which  dips  down  between  the  two 
liemiBpherep,  not  quite  reaching  to  the  corpus  callosum. 

The  Syivian  Jitsurtj  which  acparaieB  the  anterior  aud  middle  lobea^  pained 
lit  fiivt  tqi^arda  and  backwards  in  tlio   outer  pwt  of  tho   bomisphere,  and 
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4i%ijJ««  lutu  Iwo  brAiiclit^  antarior  anil  poatertor.  It  loil^^^a  tlio  triuik  utnj 
|ifixiuu7  4}i¥t>iuiifi  uf  Ihu  uiidillu  cerebriiL  artery ,  and  nt  its  commencement 
pnaeiiifl  *  iipot  pieroetl  by  DTiingroua  Bmall   arWiial   bmuditjaj    auJ  thenw 

The  mnrfmsB  of  the  hemLspherea  is  compoiutl  of  grey  miitttir,  and  in  moulLied 
into  uiim«»roaH  stnooUi  auJ  tortuou*  •*  in  induces,  luunetl  cufiotiinikijuj  or  *j^^ 
which  art)    mju'ktid  off"  Unn  eaoh  otb^rr   by  lieep  fiinowa,  caLleil  attfei^  or 


Fif.  $€3t — Lateral  Vikw  or  tnk  Rioht  CitiiEBtiAL  Hi£iiisrui£i£  (from  Sappcj 
after  Fuvilk).     4 

^1,  fisare  of  Rolando;  2,   »ntcrior  a*c^riJing  parietal  &ifjvoIatirm  ;  3,  frontnl  ctmvola- 

I  eoiin4«ted  {ifisteriorlj  wiib  the  &nlerioir  ascending  pf^rietal  -  4,  nniim  of  twu  fpiiitAl 

ftf^ilaliniii ;  5,  pufiteriur  mac^nding  pafietal  coDrcjIntii^ii^  ;  6,  an  either  pari  el  al  coQToltitjoD 

•trntlmtlj  c»mn«cled  with  tb«i«e  on   tbe  ioiier  BaiTajee ;  7,  7,  anterior  pa^it  of  the  oourolti* 

lM«  ^  ih«  iUftart  of  SyUinH ;  S,   B,  liorUanttl  ]iart  of  ibe  Btime  ooDvoltituiit  i  9,  ^^ 

^~   ^P»^;    10,  1),  12,  Htilemr,  toiildlfi  atid  poet^or  vriiici|iAl  oonvolutiodB  of  th? 

_^       Bcil  or  ^utrd   lobe  ;  13,  saiiribjrbtlid  coDvofutbii ;  14,   part  of  Uiq  ttimpomi 

i  I  Ifi,  €«cipit4l  lobe. 


^CcfUSSmAt  CoKvrLOTioNii. — Th^  convolutions!  are  corered  cloaelj  throngb* 
i  hf  Ihu  Ta^itkr  investing  membmtie,  the  pit*  ni^ter,  which  semU  pr*> 
tlfiwn  t*^  the  Ijottflin  of  the  etild  between  thorn,  while  the  »aruu* 
0Lff<«iti|f«  the  arachnoid  membrane,  p&wies  from  one  convolution  to  auotbefi 
ovtrr  th«rir  Htiintuiia  and  without  dipping  1>etwettu  them.  The  sulci  art* 
gmeraUf  frum  halt  an  iueh  to  aii  inch  in  detith  ;  but  in  thin  respect  there 
vftri<?t/  in  diffcrsni  hnaliii,  aad  in  different  part^  of  the  aam©  brain  ; 
I  upon  the  onter  oonvex  surface  of  tbe  bemisipbtjitj  being  the  deep>««t. 
In  genind,  the  depth  of  a  con^'olution  exceeds  it  a  thicknecis  ;  and  itn  thick- 
tiMHy  Dftor  the  !fuminit,  h  aomuwbat  gre&ter  than  thvotiscb  ^^  baaij. 

&me9  the  extent al  grey  or  cortical  mibatance  i^  cotitiuuouA  over  the  whok# 
«irlSM»of  the  cerebifil  hemkpheres,  being  found  alike  within  the  unici  ^ni 
upon  lb*  gyri,  a  far  gnmi^r  citent  of  gvey  mattur  is  thus  tfX}x>^H|  to  tb<? 
Ytttteular  ^nrfno^  of  the  pia  nmU^r  with  «  given  e\%G  of  the  bmin,  thuri  coul  1 
liAV6  been  the  case  had  the  hembpheres  been  plain  and  de»titut4?  of 
«otivolfiiioiiB, 

Till*  i^pneral  armtig^meut  of  the  couvolntiiini  hiM  been  mada 
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of  atudy  by  vaiioiis  anaiomiHts  in  earlier  and  recent  times,  but  still  re- 
quires farther  elucidation.  An  attewpt  to  dencribe  minutely  all  the  indi- 
vidual gyri  would  be  difficult  and  utteless,  owing  to  their  irregularity  in 
different  cases,  and  their  want  of  symmetry  in  the  same  brain.  Nevertheless, 
there  are  some  sufficiently  constant  in  presence,  and  characteristic  in  situa- 
tion and  form,  to  admit  of  being  specially  described  ;  and  it  seems  probable 
that,  by  a  sufficiently  careful  comparison  of  the  convolutions  in  different 
animals,  and  the  observation  of  their  development  in  the  foetus,  certain 
general  facts  may  be  ascertained  regarding  them,  tendiug  to  throw  light 
upon  their  disposition  in  man. 

Fig.  364. 


Pig.  364. — OUTLINK  OF  THE  CkRKBRUM  AS  8EKX  PROM  THE  LEFT  SIDE,  SHOWIHO  THE 

Convolutions  as  distinguished  by  Gratiolet.     4 

F,  frontal  lobe  ;  P,  parietal  lobe  ;  T,  temporal  lobe ;  0,  occipital  lobe ;  R,  R,  fissure 
of  Rolando  ;  «,  .v,  fissure  of  Sylvius,  posterior  division  :  »',  «',  its  anterior  division  ;  C,  at 
the  junction  of  tbe  two,  marks  the  place  of  the  central  lobe  or  convolations  of  the  island 
of  Reil ;  p,  the  place  of  the  vertical  or  occipital  fissure  ;  a,  a',  a",  superior,  middle,  and 
inferior  frontal  convolutions;  a*,  supraorbital  convolutions;  A,  anterior  transverse  or 
ascending  parietal  convolution  ;  B,  posterior  transverse  or  ascending  parietal  oon volution  ; 
bf  b\  6",  upper,  middle  and  lower  parietal  convolutions  ;  e,  </,  c^',  upper,  middle  and 
lower  temporal  convolutions  ;  </,  d\  (f ',  upper,  middle  and  lower  occipital  convolutions ; 
between  d,  b\  6",  and  d,  d'^  d",  are  seen  the  connecting  convolutions  ;  between  c  and  c', 
the  parallel  fissure.  ^ 

The  island  of  Reil  constitutes  the  set  of  convolutions  {gyri  operti)  which 
appear  earliest  both  in  the  foetus  and  in  the  animal  series.  It  is  a 
triangular  eminence,  broken  externally  into  short  radiating  convolutions, 
which  forms  a  delta  between  the  anterior  and  posterior  division  of  the 
fissure  of  Sylvius,  and  is  limited  externally  by  a  deep  sulcus.  This  mass, 
constituting  the  central  lobe  of  recent  authors,  derives  additional  interest 
from  being  the  centre  round  which  the  principal  convolutions  of  the  cere- 
bnim  are  arranged.  It  is  only  brought  into  view  by  laying  open  the  fissure 
of  Sylvius.     (See  Figs.  368  and  377.) 

The  convolution  of  the  Sylvian  fUiure  is  a  very  large  convolution,  which  is 
also  early  in  its  appearance  in  animals.  Commencing  in  front  of  the  inner 
end  of  the  Sylvian  fissure,  it  takes  a  tortuous  and  much  folded  course  all 
round  that  fissure,  giving  off  numerous  secondary  gyri,  and  terminates  behind 
the  fissure  opposite  the  point  where  it  began. 

The  ffyrus  famicatuSf  convolution  of  U^  corpm  corllosum,  or  ii^teviwol  cotv- 
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rs4mii(fH^  is  one  of  tho  moat  dktinefc  and  iyinmetncnl  convolutionB  in  the 
wWb  tirruti.      Coustnoudng  on  tbe  un*l*?r  surfacG  of  the  brain,  immetjiately 
bidrtn?  t.bo  ftJiteiior  perfori^d  apRce,  it  iyiGetida  Ht  Rhort  distance*  id   frojjt  of 
die  ftuWrior  reemrve<i  ejitmmity^  of  the  cor^tm  callo^iim,  and  Ihon  runs  hnok- 
warJtt  immeflkieljr  abofe  tbiit  body^  oa  fiir  an  iU  [}of>terior  exti^initf  :  thoni  ^ 
it  tTtfTkA  do^rriw-inlfl  and  forwafdi,  embradnjj  the  cerebnd  peduncle^  to  rea^h  ] 
ihit  eittn^iti^  of  the  Sylvian  Rasure,    Thu  long  convoindoii,  thereforef  di»ficrit>ciJ 
ftiort  of  Anrb  t»r  riug,  **p«ii  or  interrupted  oppuMte  the  §yl?ian  fisistir^,  and  I 
trmltrftcinj^  the  corpus  Cidlo«ii»ii  above,  Jind  the  cerebral  ptidiiucle  Kdor,      Jt 
thti-s  Jui  wa^  poiritinl  out   hy  FoviUo,  fonn?*  a  sort  of  rim   or   border  to  the 
Kff^f  tunlt^r  ;   whence  it  i«  named  by  biin  conmlution  tTotidct      The  nor  face 
of  tbi«  ouivottitton,  especiaOy  towards  iti)  inferior  termination,  in  iKi\rered  by 
n  fcry  tbitj  cribrifomi  layer  of  white  subMtance,  which,  with  the  grey  i*iatter 
b(3neiitb,  "ive*  the  surf*ioe  a  mottled  aspect      This  ha"*  ha^n  ottUo  I  the  teit- 
nthtUd  ichlii  MuftniQHcc,  I 

Thi*  miit*final  a^npolutl'm  of  the  tat^itudinal  fisAurt  is  a  large  convolution 
which  m&j  be  tr^ed,  more  or  less  indented  or  interrupted  bowever  in  ita 
mnvm^  along  the  line  of  junction  between  tbe  ix>uvex  and  fiat  aurfacen  of 
the  be^ifiiMpbere,  forming  the  lip  of  the  great  longitudinal  fiasure.  It  oom* 
uieiic«ai  on  Ibe  under  ^mrfuce  of  the  bmin,  in  common  with  the  gyrus 
funLii^iu>ii  and,  pa^in^  forwards,  forms  the  inoer  bortler  of  the  trianj^vilttr 
iirlutal  ttiirfac'e  of  th«^  anterior  lobe.  In  tbiB  part  it  ia  cleft  longitndiuaUy 
liy  a  lierp  i^nicua,  into  which  the  olfactory  bulb  is  received,  and  which,  it  may 
Ikc^  tiien tinned,  lit  developed  at  an  earlier  i^eriod  than  the  convolution  it«elf, 
iin  the  front  and  upj^r  gtirfaee  of  the  cerebtum,  thifl  cotiwrlnMoti  tnay 
csnerjdly  be  tmced  for  Htitue  distance  alorig  the  margin  of  the  f^rjgitudJTial 
»iir«,  but  aoon  Ijeconiaii  luarlced  by  direp  sulci  \  and,  thtis  interrnpterl,  may 
Itif'  ftjll^^wc'd  runnd  the  ji^Menor  eitremity,  and  along  the  undc'r  atirfx^c^  df 
)  betniaphere  forwarth  aa  far  as  the  point  of  the  middle  lobe^  runniiig 
lei  for  M^me  ^pace  with  the  under  portion  of  the  gyrus  foruicalns,  Twu 
I'ilitt  anld  which  interrtipt  the  marginal  convolution  are  very  constant, 
rijL,  tbe  rertioal  fissure  with  the  fig»ure  of  the  hippocampi,  and  the  ^snre 
imi  Rolando. 

Tbe /Aiiirc  of  ihf  hippocampi  baa  a  deep  origin  la  tbe  inner  nmi^gui  of  the 
Ititidle  lobe  of  the  brain  between  tbe  fascia  deiitata  and  the  gyrua  fomfcatuH, 
^id,  pa^^^ing  backwards,  crosici  tbatgyrna  on  the  under  surface  of  tbe  brain, 
i^bind  ibe  corpus  calloauoii  and  procvedi  ttj  a  nearly  horixont'd  ooinrBe  along 
^  inner  face  of  the  bemiipberer     This  fia^ure  i-^  important  aj»  forming  the 
of  the  elevations  of  the  hippocampi  in  the  iuU-rior  of  the  brain,  and 
tUiig  (aeoording  to  Reichert)  produced  at  aji  ^miy  period  in  connecti^^ti 
Ilk  |h«  generaJ   d^Vi'lopment  of  the   hemiapht^reH,  ^i>d   bi  ing  comparable 
«$or9  ritber  to  the  hH&ure  of  Sylvius  tlian  to  a  mere  sulcus.     The  pdti 
tbo  gjnu  fornicatui  beneath  tbin  figure  ia  distinguished  as  the  ^yrns 

Th6jL$mirt  of  flotando,  starting  from  behind  tbe  vertex,  runt*  out warda  anil 

from   the  long:itudinal  lissiune,  &o  that  the  right  and   left  giooven 

I  a  V-*iliaped  line  open  in  front      Jt  deriveu  ils  importHUce  from  bein;* 

riatic  of  tbe  fyrnt  of  the  brain  of  man  and  the  (|uadrnniana,  auii 

Dg  two  CLinkidernble   con  volutions^  whicti  extend  from   the   siipt^rM^t 

nal  fiHMhM  to  the  fisHore  of  Sylvius.      These  CL^nvolntions'j  |X'L'n]i«r 

^  SfTfrater  nnmlitjr  of  «jmj/e  and  atiuning  their  fullest  dev^ln^^uiitit  in 

the  ^D tt^rior  an d  pmi^nor  trau Jiro* *€  or  ant'  '  "^ ^ >1^^     v  . 
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Tho  rn^tirrif  ftfuntrf  of  rec'pnt  utilliorfi  cmjrHi?^  the  murginul  itonvt^bitiun  in  llio 
p<jfltcrioi' part  of  tli«  eerulirum,  ixtijiidinii:  «>igli(h  oiitwanU  upon  iU  upper  *urrnc?? 
and  more  deeplj^  on  iU  liUernal  asjitel,  sn  a»  to  form  a  separatioti  bctvrccri  tlio 
no-Oil leil  purklal  and  occipital  iobcs. 

Aeet»nling  ti:*  Faville  Uie  couvolotioii»  ttiny  be  firringed  in  four  prinoipftl  order*, 
founded  in  a  great  roeaRure  on  their  relative  (^oimcctlone  with  tlie  »fiteriof  perfomted 
Kjiticc,  ivhiph.  in  kin  cntimatioo,  is  ft  part  i>r  iha  liiglicwt  imjmrlanec. 

TUe^^rM  order  U-uci*  from  tlie  perfomtcd  ^pnce,  m%4  i*onfhta  of  two  portions.  One, 
large  and  verllenl,  u  tlic  ^riis  forniimhis,  without  ks  nftctMuliiijj  ipcmidnrv  ^yni  ih*! 
other,  uhortanU  horizon  uil,  is  Uie  ^^hllj^  elevated  ridge  tthkU  bounds  tlm  iwrforjited 
[  »p&ce  m  front  and  on  the  oitEer  ^ide.  j 

Fig,  im.-^ 


Fig*    365.  — BtonT  ha  lip  of    hie    IJuais    liUJiKJ*  «t    a  ViciniUAL  AHTKio-ruEfXUitioR 
Sect  low  (from  Tariv+us  Bourci^s  and  fiom  nature).     4 

1,  freat  suprrior  dr  tnskrgitijil  convolution  ;  %  convolution  of  th«  ^ri'Ua  cnlloeutu;  3, 
secondary  convolutions  running  l>et^et'«  tbia  and  ibe  preceding  ;  witljin  the  nuiul^n* 
2,  2,2,  thecgrpwi  calknaum  ;  I,  the  fifth  Ttntriel©  ;  ^^  the  tElrtl  ventricle  (»ee  Fig,  3T7 
for  a  liirger  view  cf  thcBe  part*)  \  U\  pil«itiiry  b»dj  ;  6,  immecliatdj^  iti-hhid  the  eorftom 
qundri^'emina  and  pinpal  gland  ;  +,  ihti  fi>utth  vi-ntricle  ;  7|  ptma  Vatnlii  ;  8,  niHnlla 
ohhiiigata  ;  9^  cerebehuni ;  tlae  niiddlij  hibe  ehovring  the  teetion  of  Ihe  urtur  vitA^ ;  t^  th« 
nlfttckn^r  bulh  ■  H,  lit?  risht  t^ptic  nerve;  the  commiisBnre  cut  through;  Jllj  tlm  Hghl 
n«rre  of  tlie  third  inlr. 


The  sr^md  order,  aUo  eon  (slating^  of  two  iwrtiotift,  commences  fjom  the  hortJiontal " 
poitinn  of  the  firbt  order  on  the  limits  of  the  perforated  Bpace.     One  part  forresjponds 
with  the  marginui  convolulion  of  the  loiigitudinaL  fibiiiure,  aii  alrmd^v  dci^mbed^  ej^cept 
that  [axn  of  it  on  the  orbital  surface  of  the  anterior  lobe  trbich  lies  to  the  ootcr  ?idc 
of  the  olfactory  auleua  ;  the  other  pait  is,  the  convolution  of  the  Svlvinn  iiMfnre. 

The  tJtird  ordvr  cmiBiel*  of  two  set*,  of  which  one  occupies  the  inner  anri'ace  of  l]i«rj 
licmbphcre«  and  connects  the  gyrus  fumiL^tits  in  ita  whole  length  with  the  marginal  i 
convolution  of  the  longitudinal  ht^me  ■  the  other  ftcl  lies  in  the  S}  Iviun  fixture,  iormn. 
the  iiiland  of  Keil*  arid  connc^^ta  the  short  horij^ontul  portion  of  the  firbt  order  with 
th<^  convobtion  Hurrouncnng  thiit  ti^tsure. 

The  eonvohitiona  of  the  Jtmrth  order,  the  largefct^  decprnl,  and  leant  ^ymniel  rieal  of 
alb  are  quite  detiu^hcd  fixim  the  ptrfiuftted  Hpat'c*  and  jiave  ni>  relation  to  the  fintt 
order  of  convolntionH,     They  connect  the  two   convolutions  of  the  *eeund  ordcf 
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'together,  viz.,  the  maiigiiial  convolution  of  the  median  fi:«sare  and  that  of  the  SyWian 
fissure,  and  occupy  the  outer  or  convex  surface  of  the  cerebral  hemisphere. 

Ijenret,  by  an  extended  comparison  of  the  brains  of  different  animals,  was  led  to 
divide  mammals  into  fourteen  groups,  according  to  the  disposition  of  the  convolutions. 

In  the  lowest  or  simplest  group,  including  the  bat,  mole,  and  rat,  the  Si/lvian 
figure  h  the  only  division  of  the  surface  present,  or  along  with  it  a  few  very  slight 
sulci.  In  a  higher  group,  containing  the  fux  and  dog,  and  presenting  in  a  marked 
form  the  typical  mode  of  division,  Leuret  recognises  as  fundamental  six  convolutions 
—four  external,  including  the  superior  marginal  and  that  of  the  fissure  of  Sylvius, 
and  two  internal,  viz.,  Uie  supraorbital  and  gyrus  fomicatus.  In  other  groups, 
together  with  various  other  modifications  of  form  by  subdivision  or  by  union  through 
sopplemental  ones,  the  number  of  the  fundamental  convolutions  is  frequently  reduced 
to  five  or  to  four. 

In  the  brain  of  the  elephant,  on  the  other  hand,  placed  by  Leuret  in  the  thirteenth 
group,  he  recognises  the  superior  trawtverse  convolutions ;  and  in  the  last  group, 
comprehending  the  quadrumana,  these  transverse  convolutions  are  two  in  number, 
and  are  separated  by  the  groove,  named  by  Leuret  fissure  of  Rolando.  These  trans- 
verse or  ascending  parietal  convolutions  are  a  constant  and  well-marked  feature  of  the 
Lnman  brain,  in  which  they  attain  their  highest  development. 

Fig.  366. 


Fig.   366.  — Odtlikb  of  tdk  Inner  Sukkace  of  tue  Riout  Half  of  thk  Biuix, 
snowiNG  TUB  Principal  Lobks  and  Convolutions  accordino  to  Gratiolkt. 

F,  frontal  lobe;  P,  parietal;  0,  occipital:  T,  temporal;  r,  fissure  of  RoUndo; /, 
fronto-parietal  fissure ;  p\  inner  peri>endicular  or  occipito-parietal  fissure  ;  A,  the  calca- 
rine  fissure  of  Huxley,  aod  with  the  line  continued  forwards  between  g  and  A',  the  hippo- 
campal  fissure ;  A',  convolution  of  the  hippocampus ;  ^,  gyrus  fomicatus  or  convulution 
of  the  corpus  callosum  ;  »,  Sylvian  fissure ;  I,  olfactory  bulb  ;  II,  optic  nerve  ;  III,  third 
nerve;  C,  cerebellum. 


More  recently,  Gratiolet  has  arranged  the  convolutions  with  great  detail,  accordins: 
to  their  most  distinguishing  common  features  in  man  and  the  simiae.  On  the 
external  surlace  of  the  hemisphere  he  distinguishes  five  lobes,  viz.,  the  frontal  and 
parietal  above  the  fissure  of  Sylvius ;  the  tempuro-jfphejtoidal  below  that  finaure  ;  the 
oceipUal  behind  it,  and  the  island  of  Reil,  or  antral  lobe,  within  the  fissure.  The 
frontal  lobe  he  divides  into  an  orbital  and  a  frontal  portion,  and  in  the  frontal  portion 
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he  distinguiahes  a  superior,  middle,  and  inferior  tier  of  convolationa.  In  the  parietal 
lobe  are  the  anterior  and  posterior  ascending  convolutions  (convolution  of  Rolando) 
surrounding  the  fissure  of  Rolando,  and  behind  these  a  curved  lobe.  In  the  temporo- 
sphenoidal  lobe  are  described  a  superior,  middle,,  s^nd  inferior  convolutions,  lying 
parallel  to  the  fissure  of  Sjlvius.  The  occipital  lobe  presents  also  three  tiers,  but  less 
distinct  than  those  of  the  frontal,  and  besides  these  are  four  convolutions  uniting  the 
occipital  and  parietal  lobes,  named  by  Qratiolet  plis  de  passaffe,  or  the  connecting 
convolutions. 

The  internal  surface  of  the  hemisphere  Qratiolet  divides  into  the  frontoparietal 
UAte,  corresponding  in  extent  to  the  frontal  and  parietal  lobes  of  the  external  surface, 
and  limited  behind  by  the  internal  pei'penflicuJar  fissure,  the  occipital  lobe  between 
that  fi»Aure  and  the  fi&'ure  of  the  hippocampi:  and  the  occipito-temporal  lobe, 
including  the  tentorial  surface,  and  extending  outwards  to  the  sphenoido-temporal 
lobe. 

It  is  to  be  remarked,  however,  that  the  divisions  and  nomenclature  of  Gratiolet, 
however  useful  they  may  be  for  the  purpose  of  explicit  comparison  of  the  convolu- 
tions of  the  human  brain  with  those  of  the  quadrumana,  the  study  in  which  the 
inventor  has  made  use  of  them,  are  yet  of  a  somewhat  artificial  description,  and  may 
not  be  applicable  to  a  more  extended  comparison  of  the  disposition  of  the  convolu- 
tions among  animals. 

From  l?cichert's  plates  it  is  apparent  that  the  internal  perpendicular  fissure  (occi- 
pito  parict^il  of  Huxley)  is  the  upper  of  two  branches  into  which  the  fissure  of  the 
hii)pocampi  divides  posteriorly  in  its  first  development,  and  which  together  with 
that  fissure  constitutes  his  fs/mra  occipitalis.  The  inferior  branch,  the  posterior 
part  of  the  fissure  of  the  hippocampi,  is  the  ccdcarine  Jissure  of  Huxley. 

Not  only  the  comparison  of  the  brain  of  man  with  those  of  other  animals,  but  like- 
wise the  comparison  of  human  brains  one  with  another,  establishes  the  existence  of  a 
relation  between  mental  development  and  the  complication,  size,  and  depth  of  the 
cerebral  convolutions,  and  the  extent  of  the  grey  matter  contained  in  them. 

On  the  subject  of  the  cerebral  convolutions  the  reader  may  consult,  in  addition  to 
the  works  of  Arnold,  Tiedemann,  Foville  and  Keichert,  that  of  Leuret  and  Qratiolet 
•*Anat.  Comp.  du  Systbnie  Nerveux,  1839-57;"  Qratiolet,  "Mem.  sur  les  Plis 
(V'r6braux  dc  rHoninic  ct  des  Primates,  1854;"  R.  Wagner,  "  Uber  die  typischen 
Verschicdcnh.  der  AVindungcn  der  Hem inphiiren,"  &c,  Getting.  1860-62;  Huschke, 
*•  Sohiidcl,  Hirn  und  .Seelc,"  1854  ;  Huxley,  "Brain  of  Ateles  paniscus,"  Proc.  of 
Zool.  Sec,  June,  1>(J1  ;  J.  Maihhall.  "On  the  Brain  of  a  Bush-woman,  and  on  the 
Brains  of  Two  Idiots,  &c.,"  Trans.  Koy.  Soc.  1863. 

Base  of  the  Cerebrum. — When  the  braiu  is  turned  with  its  base  upper- 
most, and  the  parts  of  which  it  is  composed  are  allowed  to  fall  slightly 
asunder  by  their  own  weight,  two  considerable  masses,  consisting  of  white 
substance  externally,  are  seen  emerging  together  from  the  fore  part  of  the 
jons  Varolii,  and,  Ke^mrating  from  each  other  as  they  proceed  forwards  and 
outwards,  to  enter  the  inner  and  under  part  of  the  right  and  left  cerebral 
homispheres.  These  white  masses,  which  are  marked  on  the  surface  with 
longitudinal  stria?,  and  have  somewhat  the  appearance  of  large  bundles  of 
fibres,  ai-e  the  pcdumles  or  crura  of  the  cerebrum.  Immediately  before 
entering  the  corresponding  hemisphere,  each  is  crossed  by  a  flattened  white 
cord,  named  the  optic  tract y  which,  adhering  by  its  upper  border  to  the 
|MHi uncle,  is  directed  forwards  and  inward?",  and  meeta  in  front  with  its 
fellow  of  the  opposite  side  to  form  the  optic  commissure,  from  the  fore  part 
of  which  the  optic  nerves  proceed. 

Limited  behind  by  those  divei'giug  peduncles,  and  in  front  by  the  con- 
verging optic  tracts,  is  a  lozenge  shaped  interval,  called  the  int€rp*.duuctdar 
ipi^e,  in  which  arc  found,  in  series  fn>m  behind  forwards,  the  poi-terior  per- 
fonittd  space,  the  corpora  albicantia,  and  the  tuber  cinereum,  from  which 
is  prolonged  the  infundibulum  attached  to  the  pituitary  boily. 

The  i^sftn-ior  perforated  s}acr  (locus  perfoiatus  p(st»ri<»r)  is  a  deep  fossa. 


?A11TS   IN  TITE  TNTERPEDrXCrLAE  SPACE 

ltmt«4  b©twt*©ti  the  pQihineloa^  Uie  boltom  of  wbieli  h  eamponml  of  greytah 
Mticr,  donnsctitJg  the  tVtYer^ng  enim  together^  And   niunefi   poiia  Tiyriau 

It  Is  t>error»terl  by  immt^rrnis  sniMll  opening  for  tke  p^tsag«  of  blood-^essebi  ; 

and  aofu©  horkouUl  white  strife  tiauatly  ^am  oat  of  the  gT«y  matter  *tid  turn 

round  the  peduncles  immedktely  ibovo  tho  pons. 


Ftf.  S«r— B*si  Of  THE  BftAiff  WJTH  riiiE  Oftiotits  Of  Tii«  CicnaBRjit  Nkrves,      I 

Tlsis  fijini^  m  Uk«n  from  an  adult  mule  braiD  which  had  been  hardened  in  alcohol, 

■  ■   :    ihadiiiftJ  fi:^»ure  ;  2,  fiasure  of  tlie  olfai^t^ry  tract  and  lowei-  ^sart  of  the 

li  Ti ;  2',  orbiUl  amvqIutirjnB  \  2'\  extemaL  or  inruriuv  frontal   ton^olti- 

^li«^u  .   .  ,  i.jpi  I  J  ,J  of  the  BanarB  iitSyhUin^  near  tiieiuiteiior  perforftted  apot;  3,  3,  ontiT 

irt  ;  4,  inner  p^cjni'oluiiwn  of  the  temporal  h^be  ;  4',  middle  convoiution  ;  4'\  outer  oou- 

lnlUiq  ;  5,  6\  irK?cip"tftl  bl*B  ;  ^^  on  the  right  pjr^iuiJal  Imly  iti  the  medulla  ohloti^tiv 

mhaw  the  dreuiiSfltiou  ;  7»  amjgdaloid  lobe  of  tliecereheUuro ;   8^   biveotral  lobe  [  9, 

Jobolof  gnwiUs;  1Q«   pott^or  inferior   lobe;    +,   the   inferior   Termiform  process;    J, 

olfaotory  bitlb  ;  T,  th«  tratt  divided  im  the  left  j»ide»  shot^iug  the  Ihreo  white  utriif?  by 

whieb  it  la  oo^tnaecled  with  the  bnAin  ;  lit  i^  ^^*^  unt^rior  |>erforat£'d  Hfx^C^  maiks  the  right 

optie  nerve  *  the  left  ha^  been  <?ut  uhort  ;  IM^  on  the  right  crua  cerebri,  deucites  tlje  third 

Ttair  ;  iV,  on  the  iuDcr  convolution  of  the  middle  Li>e,   the  fi/urth  ititir  ;  V^  the  trige- 

luirtuN  ;  VI,  on  th«  poDB  Vjirtilji,  the  listh ;  VII,  aL^o  on   the  pons  Varulli,  the  «eTenth  ; 

ViJJ^  oil  the  left  lobe  of  the  cerebellura  beluw  the  horfsojital  fist^ure  and  ihe  docculuii, 

4kui>t«>i  the  eightb  p»ir;  IX,  uii  llie  V|f|>er  part  of  the  ri|^ht  amjgddoy  Wbep  denokit 

the  ninth  fifcif ;  X,  ou  the  aame,  the  fluboc«j|ntiti  wer^e. 

The  corpora  aibieaniia  or  mammiUarin  are  two  round  white  eminencea  in 
front  of  tbifl  fonia,  each  about  the  »k«  of  a  aioall  pea,  surrounded  by  grey 
mstWr,  luid  ooniieotod  together  across  the  middle  line. 

The  mr|»or»  ntbicantia  are  formed^  o^  W'ill  Uerenft^r  be  eiptiiined,  by  the  nnierior 
«ttrfmilif«  of  the  fornix;  hence  they  havo  alao  been  nam4.'d  huUM  uf  ih^ /omii*     In 


s^n 


THE  HEREnnrM* 


llie  f(£im  ill ey  are  at  5rst  bletnied  toeronier.  und  they  hccome  Boparale*]  aliotil 
betfbiiiiiig  of  the  Bevenik  month.     In  luast  rcrt^bnite  iknim^U  there  19  but  one  wlui 
emlaenoe  or  corptii  alhiean»  in  their  plaee^ 


Fig.  »eg. 


Fig.    y«8."YtEir    r»oii 
n^ruKx    or    tiiF     J4r- 

?0N9   Varolii,    Ckuka 

CEflR:llllEp  A  Mb  I'THEIt 
CkBTRAL  PoftTloSi  or 
TUZ  KhCKPHAUm; 

On  the  right  eide  Ihe 
coiiTolatianjH  of  the  cen- 
liAl  Itibe  or  klftnd  of  Ec^U 
Imre  beeji  left,  togellirf 
with  &  em&ll  pArt  of  tl»e 
anterJur  carebral  e^>ii?o1it- 
Hunt :  oa  the  left  side 
tlirae  have  been  renioi^d 
l)j  an  iDi^kion  cfinied 
between  the  thilanicis 
optieuEt  And  the  cerebrfll 
hemitiphere. 

r,  the  olfactorj  tract 
cut  «hort  a»<l  lying  in  il« 
grooTo  between  two  onn- 
Tohttiotia  \  ]I|  ihe  YvH 
ofttift  nctve  in  front  cf 
the  cumiui&finre ;  H'l  the 
right  optic  tmct ;  Th^ 
th«^  cut  surface  of  the  lift 
Ihnlftiiiun  optku*  ;  C,  thfl 
ccTitral  lobe  or  ififi^iid  of 
Heil ;  S*fj  fisanre  of 
Sylvius  ;  n  j< ,  locna 
perfor»tns  Anterior ;  f, 
the  eKte^tlA^  and  i\  the 
tidcroal  c<  rpui  gmlcu- 
Ihtiim  ;  h^  the  hypophysis 
ctrebri  or  pituitary  b^dj  ; 
Ic,  tut»er  cinereum  with 
the  iiifuhdibuluin  ;  a,  one 
of  the  corpora  al  biosiu  I Ia  ; 
r,  tlie  oerehnil  petl uncle 
or  criJfi ;  /»  the  lillet ; 
III,  close  tt>  the  left 
oculo- motor  ntrre  ;  x, 
lh(}  loLHiH  pffffoiatua  poe*^ 
tiuuB ;  PV,  pons  Yiirolil ; 
V,i  tl]fl  greater  loot  of  tint  fiflL  uerve  ;  4-,  th^  le-sser  or  tnotor  joijL  ;  on  this  right  side 
thU  -f  ia  placed  on  the  Gajeenan  gtiBgiiou,  and  puiuta  to  the  kaaer  root^  where  itproceipdi 
to  joiii  the  iiifciior  maiLillarj  nerve  ;  l»  tipbthpdmic  diTieion  flf  the  fiftli  nerwe  ;  2^  auperitir 
maKLiiary  diviiii^m  ;  '^,  iufunor  uiimilhir;  dirieion  [  Yl^  the  Aixtb  ii«rrve  ;  VII  a,  Uie 
faml  J  vn /\  the  uuditory  nerve ;  YllI,  the  pueomn-gMiric  ritrvo;  Villa,  the  ghnRao- 
pharyngeal  ;  Vltl  ^t  the  spinal  acecEj^fiorj  Qorve  ;  JX»  the  hypogloffAl  net  re  \/l^  the  tjrjc- 
euluH  ;  f  h^  the  hoFlzontnl  fie^ure  of  the  cerebelluiu  (CV\;  ani^  tiie  cunygdala  ;  pa^  tbe 
anterior  pjramiil  ;  (j»  the  olivary  body  ;  r,  the  re^tifoiin  borij  ;  r/,  the  cinteiior  median 
6afiur*f  of  the  Hpiuat  eordj  shove  which  ilie  deeussntiuw  of  ibe  pytnniidh  h  repreBentetl ; 
Ciit  the  anterior  cohiniti;  ctf  the  lateral  eotumn  of  the  spinal  cord  ;  C  1,  the  BuLcceipit*! 
VT  iinl  ^rvieat  nerve. 


lica 


The  luhej  cbieitnm  b  n  lamina  of  groy  matter  extending  forwanlH  from 
the  corpora  ulbicautia  to  the;  optic  comitiiB^iire,  to  which  it  is  nttached,  and 
formiug,  as  afterwards  d^cribofj,   pnrt  of  tho  floor  of  the  third   ventricle 
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In  the  middle  it  is  prolonged  into  a  hollow  oouical  process,  the  i u fundi- 
bulum,  to  the  extremity  of  which  is  fixed  the  pituitary  body. 

The  pittiitary  body  or  kypi^hysis  cerebri^  formerly  called  pituitary  gland, 
from  its  being  erroneously  sipposed  to  discharge  pUtiita  into  the  nostrils,  is 
a  small  reddish  grey  mau,  of  a  somewhat  flattened  oval  shape,  widest  in  the 
trausverBe  direction,  and  occupying  the  sella  turcica  of  the  sphenoid  bone. 
It  consists  of  two  lobe^,  of  which  the  anterior  is  larger,  and  concave  behind, 
where  it  embracefl  the  smaller  posterior  lobe.  Its  weight  is  from  five  to  ten 
grains.      In  the  adult  it  is  solid,  and  of  a  firm  consistence. 

The  anterior  lobe  consists  of  two  kinds  of  matter,  one  hard  and  grey,  the 
other,  situated  within,  softer  and  of  a  yellowish-white  c  ilour.  The  posterinr 
*~^  is  darker  and  redder  than  the  anterior.      Both  are  very  vascular. 

the  pitnitary  body  appears  to  approach  in  structure  to  the  vascnlar  or  duct- 
t  glands,  snch  as  the  thyroid  and  Auprareual  bodies,  &c.  According  to  Sbarpey's 
lerrations,  with  which  tliose  of  subseqacut  writers  agree,  it  differs  greatly  in 
ictore,  at  least  in  its  anterior  and  larger  lobe,  from  any  other  part  of  the  ence- 

20a.  The  8ub.<t;ince  of  the  anterior  lobe  appears  to  be  constituted  by  a  mcm- 
101U  tls^ae  forming  little  round  cavities  or  loculi,  which  arc  packed  full  of 
fPcated  cells.  The  loculi  arc  formed  of  transparent,  simple  membrane,  with  a  few 
^  and  corpuscles  resembling  elongated  cell-nuclei  disposed  round  their  walN. 
j  celts  containe<l  in  the  cavities  arc  of  various  sizes  and  shapes,  and  not  unlike 
iv^clU  or  ganglion-globules ;  they  are  collected  into  round  clusters,  filling  the 
\ftt,  and  are  mixed  with  a  »emi-fluid  granular  substance.  This  thin  granular 
V,  together  with  the  cells  and  little  specks  of  a  clear  glairy  substniice  like 
1^  can  be  squeezed  from  the  cut  surface,  in  the  form  of  a  thick,  white,  cream- 

%e  foekis,  the  pituitary  body  is  proportionally  large,  and  contain**  a  civity 
eommanicates,  through  that  of  the  infundibulum,  with  the  third  ventricle. 
dy  ii  cnn»tantly  present,  and  has  the  same  connection  with  the  brain  in  all 
pU  animals. 

die  middle  line  of  the  base  of  the  brain,  in  front  of  the  optic  commis- 

li  the  anterior  portion  of  the  great  longitudinal  fissure,  which  passes 

between  the  hemispheres.      At  a  short  distiuce  in  front  of  the  com- 

te,  this  fissure  is  crossed  transversely  by  a  white  mass,  which  is  the 

xn  recurred  extremity  of  the  corpus  callosum.     On  gentl}'  turning  back 

ptic  commii^ure,  a  thin  connecting  layer  of  grey  stibstance,  the  lumlint 

M,  is  seen  occupying  the  space  between  the  corpus  callosmu  and  the 

tiliure,  and  continuous  above  the  commissure  with  the  tuber  cincreum. 

tonnected  at  the  sides  with  the  grey  sub^.tance  of  the  antciior  perforated 

-j^,.,  and  forms  part  of  the  anterior  boundary  of  the  third  ventricle  :  it  is 

K>mewhat  liable  to  be  torn  in  removing  the  brain  from  the   skull  ;  and,  in 

that   case,  an  aperture    would   be   male  into   the  fore   part   of  the  third 

Tent  Hole. 

At  a  short  distance  outwards  from  the  lamina  cinerea  is  the  anterior  ;»*;•- 
//>f(i/««/  spot  (locuH  perforatus  auticus),  a  depression  near  the  entrance  of  the 
Sylvian  fisj<ure,  floored  with  grey  matter,  and  pierced  with  a  multitude  of 
umall  holes  for  the  passage  of  bloo<  I -vessels,  most  of  which  are  ilestined  for 
the  cr>rpus  striatum, — the  deeper  portion  of  the  brain  beneath  which  it  lies. 
The  grey  surface  of  each  perforated  space  is  crjssod  by  a  broad  white 
ba&d,  which  may  be  traced  from  the  middle  of  the  under  surface  of  tht^ 
eofpni  calloHum  in  front,  backwards  and  outwards  along  the  side  of  the 
k  ciuerea  towards  the  entrance  of  the  Sylvian  fissure.  These  bands  of 
I  two  ndes  are  nameil  the  fn>'Ii(in'frs  of  th*-  cur/nis  rnllo^inn. 

*^Te  enceplialon  is  viewed  from  below,  the  back   part  of  the 
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under  turfaca  of  llie  cerebrum  is  couce»kd  by  the  oorebellum  anil  the  pons 
Varolii  If,  how^avar,  these  paiiw  be  rewovodj  it  wili  be  mjch  that  the  two 
hemisL*liereii  of  the  eerebnifu  are  gepari*Ted  behitid  aa  they  are  in  front,  by 
the  deseeiit  of  the  grtsat  lougitutiitial  fissure  between  them,  and  that  thta 
Hs^ura  is  nrrest^d  by  n  crosm  miisa  of  white  siibatatice,  fojming  the  pa&t*?rior 
extr<?mity  of  the  corpus  calloi^um.  This  posterior  part  of  the  great  loiigi- 
tudiual  fissurn  h  louger  than  the  anterior  portibn. 

INTERNAL    PAHTa    OF    TffE   CEKKBftUll. 

The  atitttoroy  of  the  interior  of  the  cerebrum  ia  moHt  coii?«nieDtly  ■tudie^i 
by  removing,  aft^^r  the  mAuner  of  Vieussena  and  Vkq-d'A/yr,  iuccensire 
portloUB  of  the  hemiaphturt^  by  horizoiitnl  e^'ctiona,  beginning  from  abuve. 


tif,  3fl&»— Yisw  or  fna  Corpus  OiLwrnuM  tHOM  ifcjVE  (from  Sappoj  iftcr  Fofille).     | 

The  upt>er  nurfiiee  of  the  corptH  caUiisum  Im^  been  fully  exacted  by  se^uiratiQj:  the 
corebmi  bf^mispborea  aad  tLrowjng  thi^ni  to  thfi  t^^e  [  the  g^tu»  fDrnicatus  has  bten 
detached,  and  tht^  IrAnavi^r^e  fibres  af  tbt?  corpui  c^lloi&iim  Iniced  fL^x  Kome  d)«>t&Dee  Jiit[» 
the  MerebrAl  Juedulljniry  en^nftance, 

Ij  the  upper  itnrfjiefi  oF  the  djijius  cnllnviiti]  ;  2,  rofdian  furrow  or  mpbe  ;  3,  longi- 
ladinai  ttris  bauudiug  the  furrow  ;  i^  fttrelling  formed  b^  ibe  transtrerae  bands  as  they 
pasa  itita  the  certs biiim  ;  5,  anterior  extremitj  or  knee  of  tlie  coi'pa:«  callosom  ;  6^  ]}09- 
terior  esctrtmity  ;  7^  ftutericir,  &nd  3,  posterior  part  of  the  mas  of  dbrea  procc^ing  frijTn 
the  ODrpya  c^lloaam  j  &,  tnargin  of  the  a  welling  ;  10,  anterior  part  af  the  *X3h  volution  of 
the  corptta  cAlkwam;  11,  hem  or  bi^nrl  of  umm  of  thi»  convolution;  12,  iutermd  oon- 
Yolatioaa  of  the  parietal  lahe  >  13,  apper  enrfaoo  of  the  eerebellnnii 

The  first  hariaontal  nee t ton,  to  be  mwda  about  Ijalf  an  inch  above  the 
corpna  callosum,  dispUya  the  in'%f?rnal  white  nmtter  of  each  hemisphere, 
speckled  with  red  spots  whara  its  blood- veaaaU  ba\e  Weu  dVqi^^4«  Ya\d  au\- 
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m  lidea  hy  thd  grey  matter  whldi  ib  seen  to  ix^llow  dos^lj 

Otttivt^Iuiti'l  Bnrfucer  &nd  to  be  of  neiirly  4M]ual  thickueKB  ut  all  poin 

i_!f^tt   viule  centml  m^sB  iti  e^h  hemis[»lier>*  wm  uamed   by  Vioq-d'A^cyi 

<F9aU  miHiis.     On  tt^panLtiug  tbe  rt-Huniuiug  portion  a  of  the  two 

irem  from  ei^  oilier,  two  suld  are  seau  to  exkt  betwec^n  the  corpus 

and   ike  gyri  iutmtsdktely    in    eotit.iot  with  it,   viz^   the    gynie 

i  of  e»ch  side.    These  «iilei  irere  distinguished  by  the  older  nD&toDiiiiU 

WtktritUs  of  the  cor/>tts  rathaitvn. 

Aiiothar  aectloa  being  made  &t  the  level  of  the  oorpiis  crdlosum,  the 
wliito  mlwt^noe  of  that  |«&rt  i&  sgqh  t(>  be  iXJutinuouH  with  the  interiiiil 
iit]lM7  loatter  of  both  hemiBphares ;  utid  the  large  white  tneduUitry  ma^ig 
bus  div^il^yed,  aurrouuded  by  the  border  of  cartical  substituce,  coui^titutet 
wluU  i#  gtiDeimlly  described  aj$  the  centmm  ovale  of  Vioun^ena. 

^bm  cot^u*  €4ilUisnm  or  grtnf  amviKis^urc  (trabe  cerebri)  ia  a  ivhtte  at'  ii<V 
llitrv,  with  n  ]«tigih  not  qtiit»  h^Lir  of  thMt  of  the  brain,  and  api^r^iachitig 
r»bimt  IwYKfifilis   bearer  to  the  front  thun  the  back  of  the  beujisphtrca.      It 
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-y^  f7^, — Ht.iE.rKo:ffAL  ^iC7i4>:v  t^r  tiir  Daaik  MiMwr^a  tub  LatiiuIi  YaifTimLH  am 

Tut  FifTH  VEKTiHCi.i  or»sRO  ifri^ui  ?vip|>i*j  uifler  Vit^q-d'Aijrr).     ^ 

1,  4^  fifib  Tratncle;  2,  the  two  lamiaffl  of  ih«  iteptum  lituidum  laettiag  in  fronl  of 

H  ;  5,   l^Biffr  ljipr"""*«*Fi*  <*f  tii«  pft»l«nor  wmti ;  4^  horiioutnl  HectJnn  of  the  poti^thr 

'  QilltiaDm  ;  5«  middle  pmrt  oi  tlie  fornix,  where  Jt  haa  b^o  iie)«ii^tcd 

'ijsam  ^  t^  pofiterloL'  fHllAr  of  tho  furnix  ;    7t    blpjiocitnpUB    mAJuC 

in  the  fo-UUeo»rnu  ;  8,  emineutm  w>llater*1w  ;  9,  kier:*!  p^-to  of  the  fornix; 

i  pleios  i  11,  Ih^ijU  t(vmkircubH«;  1^  tsorpaa  ttrktuin* 


%jf  m&h  ///  »'/«/^A  litihtttd^  And  somewhat  uarro^f^t  \u  iKiul, 
:^  gn^er  mi  ihe  &nds  thMU  in  tli«  iniddlt^,  ttud  is  ^Te« 
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where  it  h  nearly  h&Xt  nu  inch.  It  ifl  arched  from  before  biu^lc  vrtu^dft.  Itf 
upper  surfMCe  is  disliucily  m&rlietl  hy  inLB^vanfe  furrowa,  which  iulfcjit^? 
ih«3  rlirectton  uf  thtf  greater  mimbiifr  uf  its  fibres.  It  u  al^to  miirktiii  in  tho 
luiddlt)  by  M  tijfglit  lout;itiidinal  groovo^  the  rfiphtj  which  h  boimtl^d  lutentlty 
by  two  white  tracts,  place<l  cloti©  to  eftcb  ather^  named  Mria'  lomfitwihiiiir^^ 
Of  vei*vcs  of  LauchL  On  each  eidt%  iiear  the  m^rgitif  Art*  aetrn  otliejr 
iDngitnditmt  liueij  {^ttim  lotiifiiudiiialei  lateriilea)  occaaiaueil  by  a  few  ac»uty 
white  fjbi<M. 

Ill  frunt^  the  corptm  calUiauru  h  reflectel  downwards  and  backward  s 
beti^eeii  the  jiiiterior  l.pbpji,  funmiig  a  beu*!  iifimed  the  f/c«u.  The  infmnr 
or  Tt^decteil  portion,  wkiich  ia  tja^ned  the  roHtrnmt  become?!  gmduaiiy  nar- 
rower ^  it  ilL'!«eeiiii4,  ao'l  h  connected  by  meatis  of  the  laminft  cinerea  wth 
the  otitic  com mi«Btire,  HakogiveBolf  the  two  bamls  of  white  stibUaut^, 
already  noticed  aft  tho  fmiunchr^  uf  the  corpus  cAlloinm,  which,  ili?»rging 
from  one  another,  run  backw;i.rd^  aoroiH  tbo  anterior  pttrforuted  ^p^Lot?  on 
each  Eiile  to  tho  entrance  of  tlie  Sylvian  d^sure, 


Fig    371- 


Mayileirctil&rlft  ;  %  emincntia  coUttteraUB. 


Fig.    37L— Tins    Latkmal 
V  jc  s  [  li  I  crtBB    *j  !■  K  » Ja*    n  r 

AKD  Tire   Mlt»D|,t  COIIKU 

KXPofitito   oir   tUlfl    KiaBT 

a,  &,  anterior  lind  pells'^ 
terfor  imrts  uf  i\w  gt-eAt 
i  *n^itn(iiii»l  fisjiire  ;  c, 
b^imi  of  the  WJtPiinr  part 
of  the  ijorpua  catlo&um  ;  */, 
pcwterior  part  of  tb*^  vatae : 
f,  tbe  leti  L'boroid  pleKUt; 
/»  the  fonnn  ;  ^^  the  Af*- 
ttrior  ;     li^    I  he    poitcriur, 

eor^iu  of  the  l.vt«jrnl  ren* 
triple  J  A%  Jt,  oor|njr!i 
strUtii ;  /,  It  iipiin  lji%* 
Iniui ;  H,  A,  rii^ht  ^nd  hh 
hijipocatiipu<;  miricir  *  o^ 
pfjaterior  pitUr  of  iliq  for- 
II  u  i  fj,  tbo  €01  pus  limbr)' 
ainiu  luto  whidi  it  pawai  ; 
7,  c^'jrtii)  ammonis  or  ptH 
hippocampi ;  L,  the  ni«du]> 
liirj  HubBtance  of  the  uer^- 
bnil  hejijiaiijitre  s  r,  imrt 
of  the  (N^rtieal  Hiik^UiQOt? 
BhoH*iiig  altera f»te  ifrej  atid 
W  bite  miiltcr  i    9^  a^  tsula* 


Behind,  the  corpus  calloainn  t0rminate««  in  a  free  thickened  border  (bnuf' 
re/flj  pad),  the  under  surface  of  which  is  aho  free  fur  a  short  distance 
forwards* 

The  under  stirface  of  the  corpus  calloBiim  U  connected  behind  witli  the 
fornii^  a  structure  to  be  presently  described,  and  in  the  rent  of  its  length 
"with  the  septum  luciduoi^  a  vertic^il  partition  btsiweeri  the  two  lateral  ven* 
trieleiL 
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Although  it  ttresenU  a  few  longitudioal  white  fibres  on  its  surface,  the  corpus  cal- 
loMini  consists  almost  entirely  of  fibres  having  a  transverse  course  towards  each  side> 
and  spreading  in  a  ra^liating  manner  into  the  substance  of  the  two  hemispheres.  As 
the  iransrersc  fibres  from  the  anterior  and  posterior  lobes  of  the  cerebrum  are  neces- 
*^lj  aggregated  in  large  numbers  near  the  corresponding  ends  of  the  corpus  callosum, 
its  greater  thickness  at  those  points,  in  comparison  with  the  rest  of  its  extent,  is 
aocounted  for ;  and,  since  the  posterior  lobe  reaches  further  beyond  the  corpus  callo- 
sum than  the  anterior,  the  greater  thickness  behind  is  also  explained. 

IdATKBLAL  Yent&iclbs,  Of  ventrU^Ui  iricornes, — By  dividiug  the  fibres  of 
ibo  corpus  callosum  in  a  longitudinal  direction  at  a  short  distance  on  each 
side  of  the  middle  Hue,  and  aboot  midway  between  the  two  ends  of  the 
bemisphereSy  an  opening  is  made  into  the  right  and  left  lateral  ventricles  of 
ibe  brain.  These  ventricles  form  part  of  the  general  ventricular  space 
within  the  cerebrum  ;  they  are  serous  cavities,  and  are  lined  by  a  delicate 
epitheliated  structure,  the  e2>endyma  ventricutorum,  which,  at  certain  parts  in 
the  adult,  and  probably  throughout  its  whole  extent  iu  the  fcetus,  is  pro- 
vided with  cilia.  In  the  natural  state,  the  walls  of  the  ventricles  are  moist- 
ened internally  with  a  serous  fluid,  which  sometimes  exists  in  considerable 
qusmtity,  even  in  a  healthy  brain. 

It  WIS  formerly  a  subject  of  dispute  whether  the  lining  of  the  ventricles  consisted 
of  epithelium  only,  or  also  of  a  membrane.  The  progress  of  the  histolog}'  of  the  brain 
has  solved  the  problem  in  a  manner  which  leaven  the  disputants  on  both  sides  par- 
tially in  the  right.  It  is  now  recognised  that  a  peculiar  form  of  connective  tissue  is 
found  throngfaoat  the  sulMtance  of  the  brain,  similar  to  that  which  has  been  described 
in  the  spinal  cord.  A  layer  of  this  substance,  unmixed  with  nerve-tissues,  but  in 
direet  eonttnuity  with  the  interstitial  web,  and  not  a  distinct  membrane,  supports 
the  epithelinm.  It  is  of  the  same  nature  as  the  substance  immediately  surrounding 
the  central  canal  of  the  spinal  cord,  and  is  named  by  Virchow  neuroulia  (Virchows 
••  Celluhur  Pathology,"  by  Chance,  p.  273). 

The  form  of  the  epithelial  cells  appears  to  vary  in  different  parts;  these  cells 
being,  according  to  Kolliker,  of  the  flat  pavement  kind  in  the  third  ventricle,  and 
more  spherical  in  the  lateral  ventricles;  and,  according  to  Gerlach,  cylindrical  in  the 
aqncdnctos  Sylvii. 

From  the  central  part  or  body  of  each  lateral  ventricle  the  cavity  is 
extended  into  each  of  the  three  lobes  of  the  hemisphere,  thus  forming 
an  Oiittriory  a  posterior ^  and  a  middle  or  descending  coma. 

The  body  of  each  lateral  ventricle  is  roofed  in  by  the  corpus  callosum,  and 
is  separated  from  its  fellow  by  a  vertical  partition,  the  septum  lacidnin, 
which  descends  from  the  corpus  callosum  to  the  fornix.  In  the  floor  of  the 
ventricle  there  is  seen  most  posteriorly  one  half  of  the  /or/iix,  which  is  a 
thin  layer  of  white  brain-substance,  broad  behind  and  narrow  iu  front  : 
external  and  anterior  to  this  is  the  choroid  plexus  of  the  lateral  ventricle^  a 
red  vascular  fringe,  forming  the  border  of  the  velum  inter  posit  amy  a  fold 
of  pia  mater  extending  inwards,  on  which  the  fornix  rests  :  external  and 
anterior  to  the  choroid  plexus  is  the  anterior  and  outer  part  of  the  optic 
ihcdamusy  appearing  from  beneath  it ;  outside  and  in  front  of  the  thalamus 
is  the  corpus  striattim ;  and  between  those  two  bodies  is  a  narrow  flat  baud, 
the  tania  semicircularis. 

The  anterior  comu  is  the  blind  anterior  extremity  of  the  ventricle,  pro- 
jecting a  little  way  into  the  anterior  lobe.  It  is  covered  by  the  corpus 
caUosum,  and  turns  forwards  and  outwards  round  the  anterior  free  extremity 
oC  the  corpus  striatum,  descending  as  it  proceeds,  and  bounded  behind  by 
ttek  hodjf  and  tn  front  by  the  reflected  part  of  the  corpus  callosum. 

)  or  deacetuiittp  cornu  turns  round  tho  back  part  of  the  optio 
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thftlamu«^  whlcli  aj^pearm  m  ita  c&vity  &ud  funxiA  lis  ADt«lior  bonndAry, 
whilt'  its  remaitiiuj^  bountl&ritia  ura  formt^tl  by  thi3  hemtephem.  At  iU  isoeu^ 
meucemeut  it  is  direoti^d  backwards  aud  oittwairds;  theti,  poking  downwards 
with  a  sweep,  it  curves  forwarda,  mxd  at  it*  extr<^uiity  htm  a  marked  iucliii- 
tion  inwards.  Tlii^  priijci{M*l  object  Roen  upon  the  Hoor  of  tliiJi  ooruu  ia  the 
Juppocampus  major  (jwa  hippocampi^  or  coruu  ammodi.'*),  a  large  whil^ 
einiuetice  extending  tho  whole  length  of  the  contu.  The  liippoeaEiipud 
mMJor  hecouie^i  enlar^od  towards  its  anterior  and  lower  exti^mtty,  and  is 
ind^iited  or  notched  on  its  edge,  so  a«i  to  present  some  reseoihlaiioe  to  the 
paw  of  an  animal,  whence^  no  donbt|  ib^  name  of  pea  hippocampi.  Hie 
white  hhres  of  its  surface  are  directed  obliquely  l>ackwardtt  and  outwarda 
liorois  It :  they  form  only  a  thin  smooth  layer,  and  beneath  them  ia  cineritioua 
matter  contmnous  with  that  of  the  surfaoa  of  the  hemisphere.  Along  thu 
inner  edge  of  thi^  euiirience  i'*  Been  a  narrow  white  band,  named  cot^jwji 
fifi^nitfhtfu  or  (t«"nii*  hippixaTnpif  whiuh  Is  prolonged  from  the  fortiix ;  to  the 
inner  nds  of  the  tfienia  is  a  part  of  the  choroid  plexus,  and  next  to  that  the 
back  of  the  optic  thalamus.  This  comu  dlfferd  from  the  others  in  reepect 
that  it  is  not  a  mere  oul-de-sac,  but,  by  the  mere  separatiou  of  the  mem- 
braues,  can  be  made  to  comtuuiilcate  iu  its  whole  length  with  the  surface 
of  the  brdn  by  the  ^matQ  through  which  the  choroid  plexus  entt^rs, 

^«*  372,  yjg^   372.— A   Dhuf  View  or 

TSR     IiATSa^L      VanTsieLKB 

IKD  TMiStS  C-^aJJtFA  WITH  tHB 

Vklum  l!rTEaK>im:'ji.    ^ 

The  fornix  hjuq  been  diTJded 
near  its  anterior  pillars  atul 
turned  back,  c^  (Le  antetior 
part  of  tbe  corpus  callosam 
dtrtdiid  ;  e,  the  tjra  en  the 
lover  &tirfa<;€  of  the  corfitis 
eallosnm  and  fornix  *  /,  niile- 
Fjor  pillars  of  th«  foniix  diviJed 
{these  are  represented  of  too 
large  a  slse)  ;  g^  antericir,  and 
h^  p*)sterior  coriiu  itf  tbe  Lateral 
vet] trie le ;  k^  h,  corponi  Htrlat^v  ; 
f/,  jies  btppr>carapi  in  ibe  lower 
l^art  v(  tbe  middle  coma  ;  r»  r, 
thalami  uptici  ;  b^  s,  ttemia  se- 
inipirouJiLria ;  f,  t,  choroid 
plexus  ;  4',  Tel  urn  inttrposjtum  ; 
jir,  ^,  poBterior  pilars  of  tde 
fornix  I    y,    etnineutia   tiollate- 

The  pmf  trior  cortiu  pro- 
jecta  biickward*  into  tbe 
aubstance  of  the  ixisterior 
lobe.  At  its  extremity  it 
i^  pointed^  and  directed  inwards.  On  the  inuer  side  of  its  Boor  is  a  ourfed 
and  pointed  longitudinal  eminence,  name<l  hippocattipm  minor^  ^^wU  <^i* 
eaUar  am^^ ;  and  at  the  junction  of  the  posterior  with  the  descending  comu, 
between  the  hippocampus  major  and  minor,  is  a  smooth  eminence,  named 
^'mtnetitia  foJlaferfdiH,  or  pea  accBif^orlus, 

The  hippocampiiN  minor  is  only  the  convex  side  of  the  fold  "which  fovtu* 
i/ie  cnimmie  sulcus^  and  part  of  the  aulcua  ot  tlie  kvp\>o«a,mBk\  \  vxk^  *^  ^»k^    , 
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m$MMmw  IIm  enuBen^  oolUterAlb  coirafipotidB  with  the  poBterior  bmucli  of 
IJ|#  toll  If  >  I  of  Spinas. 

A«  nMoe  4iu^ua^i(m  hm  recently  iakeo  pl^ce  in  this  countiy  witk  regard  io  tU^ 
falcie  <»f  Ui#  presence  of  tbc  Mp|)OcaiupiiA  mmor  id  m&D,  a,»  a  distiuetlve  chamrtcr  of 
ihm  hmmmn  bnm,  il  may  b«  weU  io  meutioii  iL^t  this  Atnitiitrc  ha»  been  found  evi!U 
ia  tiie  b'miiyi  uf  qofldrumirni  whicli  do  not  l>eioiig  io  the  hight^^t  ^roap^  In  the 
kttniAii  subject  ibe  pc»i^teriar  coriiii  varies  gre^tlj  ia  siKe,  aad  tbe  hippoetiinpiifi  minor 
1*  ttilt  fiiort  T&fi&bk  iti  lU  fler^^lopmeni,  being  Bometime«  ficateelj  io  b«  recognised, 
isd  ai  otiMBfs  propcmiotmlly  lur^i?.  It  ia  ti.«tiiLlly  moii  dei^eloped  where  the  posterioi- 
eofsn  it  longeAi ;  htit  l<?tigtb  of  the  posterior  eortiu,  nnd  promiticDcc  of  the  hip- 
^9«WpQ»  minor,  by  no  me»]«  Oixuf  in  pn)p(>ri]on  to  the  ciimeruiLont  of  ihe  henii- 
■|iki»t»  but  mthi^r  ^ciu  io  be  afaoeiute-t  with  thiniiesn  of  both  Lhc  m^iluliiiry  asd  the 

Tht  •eptftm  bteulum  ia  a  thin  tniu-shjcent  partition,  placetl  between  the 
tiro  Uternl  ventdclea.  It  e%toudb  v^rtit^ly  between  the  c^rpUH  c  lUostutu 
fthove^  &tid  the  imtertor  pArt  of  the  fornix  below  ;  and,  iti§  the  kttcr  eiriks 
dawn  ill  front  awAj  from  the  corpus  ca11o£»iim}  the  septum  is  deep  before 
and  HKITOW  behinci  Anteriorly  it  lies  in  the  hollow  of  the  bend  of  the 
mtpm  tialloiBQm,  in  fhsnt  of  the  fornix. 

^W  •eptiim  Incidiim  ii  double^  being  composed  of  two  diBtiiiQi  lauiinfo, 
llATiiig  an  Interval  between  them^  which  con  tains  fluid  and  ia  Unod  by  an 
^pltfaitdifttad  membrane.    This  ia  the  fifth  vtntficUf  muti%GU  qf  t/tc  MpUimj  or 

^Ach  of  the  laminD^  of  the  aeptum  whicli  form  the  sIdf'S  of  the  fifth  ven- 
tcid<»,  consists  of  &u  internal  layer  of  white  aubatAtice  and  an  external  layer 
of  grey  matter. 

In^bc  hnman  emliryo.  &Dd  alao  in  Rome  animalSf  the  t^rtty  of  this  Tcntdele  com* 
amkatat  wiib  tlui  of  the  third  irentricle  in  front  nnd  below  ;  but  in  the  adult  human 
Iffiiii  ii  fornix  a  sepanite  sind  insulated  ciLxlty,  Tarln  described  a  auihU  fiiHore  in  it 
bctvceii  the  pitJ»i«  of  the  fornix;  but  thie  is  unusuikl.  In  diseai^e  it  in  mm^iiniKA 
4lil«lid6d  with  0U14 

T^  ftptnit  ia  an  arched  sheet  of  white  longitodinal  fibre^ij  which  appears 
fcrllj  in  the  floor  of  both  lateral  venlriclca.  It  conabitn  of  two  lateral 
kalnott,  which  are  separated  from  each  other  in  front  and  behind,  but 
be(w|^«»n  those  points  are  joined  together  in  the  mesiul  plane.  The  two 
|ttrU  in  frMit  form  the  anteruir  pillam  of  the  fornix  ;  the  middle  conjoined 
part  u  name*]  the  hodtj;  and  tiie  hind  parts,  which  are  again  separated  from 
Mcii  otiier,  form  the  poster ior  pUiars. 

Tbo  bitdy  of  ib)6  fornix  in  triangular  in  shape,  being  broad  and  flattened 
VeKiii4,  where  It  is  oontiected  with  the  under  i^urfiM^e  of  the  corpus  callo^jtim, 
ao4  nartower  in  frotit  as  It  dips  down  to  leave  that  body, —the  apace 
beiwetn  them  being  tilled  up  by  the  septnm  lucidum.  Itt  lateral  edges 
ar»  in  contact  with  the  ohoroid  plexuaea,  and  its  under  sniiace  rests  upon 
l^e  v^lum  interposilnm. 

The  anttriitf  crtira  or  p^Uars  of  the  fornix,  eylindrical  in  form,  descend, 
iKgHtily  apart  from  each  otber^  through  a  quantity  of  grey  matter  on  the 
■yee  ol  the  third  ventricle,  between  the  corpora  Btriu^ta  ;  and,  curving  baok- 
wavda  as  they  de^cei^d,  reach  the  corpora  albican  tia.  There  each  crua  tumn 
itpcai  Itself,  making  a  twisted  loop  which  forms  the  white  portion  of  the 
eorima  albicans  of  ita  own  &ide,  and  ascends  to  enter  the  substance  of  the 
^  it^lsmit^  T^ese  crura  urc  connected  with  the  pcdimd©%  ot  tii«  ^\uft^l 
smi  with  th^  t^mam  mmicircultuiBj  aa  will  b©  after WMik  dewapiW* 
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Itnineffiiitdy  bt'bind  the  anterior  pillars j  wLere  tlicy  <Jeacend,  tlie  furuix, 
which  further  bock  reats  upon  the  optic  thdami,  the  velum  interpoflituui 
alone  iuterveuiDg,  ha»  an  interval  on  each  side  left  between  it  and  th« 
groove  ^here  the  optic  thalanin^  and  corpus  atria  turn  nieeL  This  interval 
leads  from  the  lat^iral  ventricle  to  the  third  ventricle — ^the  space  betwtfen  tho 

Jatni  and   beneath   the  velum  interpoaitum.      The   opening)   of  oppo»it0 
paa^iug  downwards  and   backwards^  meet   in   the  middle  line  below, 
and    thus  is   produced   a   pansi^^e,   single    bt^Iow,    but    dividing     into    twa. 
briiOuhtiB  above  somewhat  like  the  letter  Y,  and  forming  a  oomnmnicalioii^ 
betwf  en  the  third  Teutrtcle  and  both  lati^ral  ventricleB^      XMs  paa^e  is 
named  the  Joramen  of  Mi/itroj  or  foramen  catnmun^  anterim. 


Fig.  3T3. 


Fiif*  373,  A. — LijWKR  AKD  Back  Part  oi  thi 

LiTHitHL  Ve^triolr   oPstiBD  (altered  from 

llirsclifeld  and  Lev^till^).     | 

1,  1',  inQOr  convolution  of  the  temporal  lob 
turning  round  Into  the  Ciinvolalmn  ^f  the  gymil 
jbrnicatui,  anil  iiHowitig  on  its  surfnue  the 
reticu luted  f^Lnicture ;  2,  cut  surfiico  of  the 
cer^Ural  b£:mi3j>heri^  ;  3^  point  of  tbe  po.^terior 
coruu  of  tht  lateral  ventH^^lu  ;  3^  f^tnineiitia 
oitllAteraUg ;  4*  cut  surface  vt  the  lowei-  and 
bfitik  p  »rt  of  the  cuip^"  callosura  djvid«]  ticjafl 
the  uuddhf  ;  i\  plwctd  on  the  exteniiioTi  of  Ihd 
C'jrpiin  caHo*turu  into  the  cerbbml  bemisphere, 
points  bj  a  line  to  tlie  bippocampus  minor  iu 
tbe  fjosteriur  cornLi  :  6,  cut  edge  of  tbe  poiteriur 
pUIar  of  the  fornix  loasing  down  at  S^^inW 
the  hippocnmpuA  major  and  oui  puH  Qmbrmtum  ; 
6,  c(>nttriimii4]n  itf  tbti  corpiiB  fitubriKtuiu  or 
UeriU  hlppoonuipl ;  6^,  pea  liipjiocatnipi ;  7,  innQ'm 
dentatti  on  tbe  Indde  of  tbe  white  iabalaEice  of 
tbe  tUQnm, 

fl$^     979,     B,  —  SiCTEOW    OF    THIS    HlfK^OAMfUa 

Ji^JOa   TO   snow    tub   ARHAHaKKKKt   OF   Tum 

Qaar  and  Wuith  Sl  nsTAAat;  (frt>«a  Mnjo). 

a,  white  bij<*r  on  ibe  aar^c«  of  the  bifipu- 
campiin  ;  b^  gxay  eubsUnce  which  h  mvolutAid 
from  theitnrfBceDf  tbe  neigh banrtng  I'-on^o^iition  ; 
c,  fawsia  d^ntatjL ;  d,  wbita  reticulated  eubtiUni^e 
tff  ibe  lower  jmuI.  of  tbe  gj^rua  foraicattiaj 
Cf  cantjr  of  tbe  latemt  vezitncle. 


The  podeTiQT  eti<ra  or  piUar^  of  tho 
fondx  are  the  diverging  conttnuations 
hack  ward  9  of  tbe  two  flat  lateral  band^ 
of  which  tho  boily  is  com  posed »  At 
finit  they  adhere  to  the  under  surface  of  tho  corpua  calloionr^  then  curving 
cutwardu,  each  cntA  entei'A  tho  descending  cornu  gf  the  currospondini' 
liiteral  ventricle^  and  is  prolonged  as  a  jmrrow  band  of  white  mattt^ri  uauMnl 
Utnia  hippocampi  or  coi'iius  Jimtiriaturu^  which  ia  situated  on  the  inntT 
margin  of  tbe  hippooampna  aiajor,  and  extends  to  tbe  i^xtr^mitj  of  that 
structure. 

Oil  eiamiiiiiig  the  under  surface  of  the  fornix  and  corpus  etdlosum,  them  are 
seen  post«?norly  tho  thickened  border  t?i  pad^  aud  in  front  of  it  the  diverging 
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Ikilret  of  Uie  f«inib,  betwoen  which  a  trjnng^lar  portion  of  the  corpus 
dUoMmi  {ipf»t-iit^t  ut^rked  with  trauifVt^r^e,  ItitigUuJiualj  and  oblique  liues. 
*to  llija  p&rt  tliti  term  hjra  has  ti^en  applied. 

TW  frtiwjd'rrjw  /i*^ii'c  i^'  tiu  ccn^ianm  is  the  passage  by  which  the  pia 
ni»l«2r  pai&iM)«  from  tbts  anrfifcce  into  tht*  veiitricles  of  the  braiu  to  forin  the 
rfnaroitl  plains  It  mtiV  ha  htld  Qpen  in  itsi  wli^le  exti^ut,  afti^r  the  lateral 
^wtLlnclc^  hiLVt)  b>fei]  «i£Hjiied,  \*y  Cf)ii)[>l^tf^ly  ilivuliug  tbe  fornix  and  corpus 
callovotn  iti  the  tidiidlt^  line?,  »ud  i^is^rii^  the  divided  pnTta  from  the  undiii- 
tnrbrd  Telitm  itiierp<jfatutti  bt^tow.  It  will  then  he  fouiMl  thsit,  id  Uke  inauuer^ 
the  posterh&t  Aiid  tirjddlo  h.tWa  of  tho  Iji'^iin,  iticUuliug  the  hippocampus 
tniijor  Mid  corpiii  Umbrtj^tutiir  oitij  ha  rai»i^d  from  the  subjaut^nt  parts  as  fiir 
»^  thw  rxtr^mitjr  of  th*?  dtj!*flt*udiitg  Qtjrnn  of  the  lateral  vtintricle.  Tliw 
it»u«i>'f #&  figure  Lf J  therefore,  &  HHaure  extending  from  tht^  extremitj  of  the 


m 
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AWD  Oi^iiiHtKA  SttiUfi  {iiom  Sappey  after  Vicq-d'Aajfrt,  | 
1,  iiift  |»»rt  wf  Ui«  telu  choroiUe^  or  velam  iuterpouUum  ;  2,  chorohl  (ilexnn ;  3»  Iwft 
V^a  «f  Gmifii  i*rily  covertd  by  lh«  riplit ;  4,  sraall  sem»  from  tlie  fiont  (»f  tbc  corjun* 
«aiMM«  fcod  t^^*'  wjptuiii  Incidom  }  5»  veins  from  tbe  corpws  stmtmn  ^  6,  cnuvoUitwl 
MSfftlUil  friii  of  tbift  choniiii  pleriw  ;  7,  veia  rising  from  the  tbidtmui  ojitiew*  mi^l  0t>i'|rai 
fetriftUni  ;  $,  Tcm  vrcr^crlbi^  from  Ihe  inlerMir  comn  »n*J  bipi)Q<»TO|i«i  nj*Jnr ;  &»  me 
Crmb  111*  poaierjor  CHTiiu  ;  10,  antenor  plllnti  of  the  f-omix  divided  In  front  of  Hit 
Uummtn  »»f  Mail  I..  :  n  .  r-mix  divided  near  iU  f6r«  part  and  turned  bwjkwATdii :  12,  fym  : 
l^t^    p-  ted  witli,    II,  tKtfoorpOi  ctLlI^um  betdml^  &iid   O' 

c^emd  L  cadi  into  tbe  ipferiar  ocdrao. 
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desoending  comu  on  one  side,  over  the  constricted  part  of  the  cerebrum,  to 
the  extremity  of  the  descending  corua  of  the  other  side.  It  is  bounded 
above  by  the  corpus  caliosum  and  fornix  in  the  middle,  and  more  externally 
on  each  side  by  a  free  margin  of  the  hemisphere  :  infenorly  it  is  bounded 
near  the  middle  line  by  the  corpora  quadrigemina,  and  on  each  side  by  the 
or  us  cerebri  and  posterior  part  of  the  optic  thalamus. 

In  the  free  margin  of  the  heniisphere  brought  into  view  by  opening  out  the 
psrt  of  the  transverse  fissure  which  leads  into  the  descending  cornu  of  the 
lateral  ventricle,  there  are  seen  (Ist)  the  ribbon-like  ledge  formed  by  the 
corpus  fimbriatum,  internally  to  the  hippocampus  major  :  (2nd)  beneath 
this,  a  small  grey  indented  ridge,  the  fascia  dentata  ;  and  (3rd)  beneath  the 
fascia  dentata,  the  gyrus  hippocampi.  On  making  a  traus verse  section,  it  is 
seen  that  the  corpus  fimbriatum  is  the  free  margin  of  the  white  substance  of 
the  hemisphere,  and  that  the  fascia  dentata  is  the  free  margin  of  the  cortical 
substance,  and  is  continuous  with  the  grey  matter  of  the  hippocampus 
major,  and  that  thus  the  hippocampus  major  is  the  swelling  in  reverse  of 
the  sulcus  between  the  fascia  dentata  and  gyrus  hippocampi  The  fascia 
dentata  can  be  traced  up  to  the  pad  or  bourrelet :  its  upper  part  is  free  of 
dentations,  and  is  sometimes  named  fa^ciola  ciuerea.  The  dentations  cor- 
respond with  blood-vessels  passing  to  and  from  the  choroid  plexus. 

The  velum  interpositum  or  tela  choroideay  the  membrane  which  connects 
the  choroid  plexuses  of  the  two  sides  together,  is  a  prolongation  of  the  pia 
mater  through  the  transverse  fissure.  It  corresponds  in  extent  with  the 
fornix,  which  rests  upon  its  upper  surface  ;  and  its  more  highly  vascular 
free  borders,  projecting  into  the  lateral  ventricles,  form  the  choroid  plexuses. 

The  choroid  plexnses  appear  like  two  knotted  fringes,  reaching  from 
the  foramen  of  Monro,  where  they  meet  together  beneath  the  fornix,  to  the 
point  of  each  descending  comu.  They  consist  of  a  highly  vascular  villous 
membrane.  The  villi  with  which  they  are  covered  are  again  divided  upon 
their  surfaces  and  at  tlieir  borders  into  small  processes,  along  which  fine 
vessels  ave  seen  to  run.  Numerous  small  vessels  pass  between  the  plexuses 
and  the  surface  of  the  corpora  striata,  as  well  as  other  neighbouring  parts,  and 
the  epithelium  of  the  ventricles  is  continued  over  their  surface.  Thus  it  is 
only  at  the  foramen  of  Monro  that  the  epithelial  lining  of  the  lateral  ven- 
tricles is  continuous  with  that  of  the  third  ventricle. 

The  epithelium  changes  its  character  where  it  covers  the  plexus.  It  is  there 
composed  of  large  spheroidal  corpuscles,  in  each  of  which  is  seen,  besides  a  distinct 
nucleus,  several  yellowish  granules,  and  one  or  more  dark  round  oil-drops.  According 
to  Ilenle  each  of  these  cells  is  provided  with  short,  slender,  acuminate,  transparent, 
and  colourless  procegtics. 

On  raising  the  velum  interpositum,  two  slight  vascular  fringes  are  seen 
running  along  its  under  surface,  and  diverging  from  each  other  behind. 
They  form  the  dwroid  pUx\U€8  of  the  third  ventricle. 

The  choroid  ^  artery  enters  the  velum  interpositum  at  the  point  of  the 
descending  cornu  ;  and  other  arteries  enter  from  behind,  beneath  the  corpus 
caliosum.  The  greater  number  of  the  veins  terminate  in  two  principal 
vessels  named  the  veins  of  Galen,  which  run  backwards  on  the  velum  inter- 
positum, and  passing  out  beneath  the  corpus  caliosum  pour  their  blood  into 
the  straight  sinus,  having  generally  first  united  into  a  single  trunk. 

Bichat  supposed  that  the  arachnoid  membrane  entered  the  third 
form  of  a  tubular  process,  which  passed  beneath  the  posterior  end  of 
caliosum  and  fornix,  through  the  velum  interpotitaiiiy  and 
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«rt«er  md  L^ck  p»ri  of  thi^  Liilr*!  wntridft.    The  exiiUnofi  of  Uiis  omal,  named  tlio 
0»»oi  1^  Bidkai^  ifl  DO  longer  ailmitteii, 

TTw  velum  hairmg  been  removf-tlj  the  optic  thitlEimi  are  brought  fully  into 
Ti«w,    togetber   with   the  ciivitj   of  the   thiril    Tt^titnolL^    sittwtud    iMitireeu 
wiiU%  b^himl  the  third  ventricle,  Wtweon  it  mkd  tUo  upp^r  surface  of 

Fig.  375. 


Tt$,   S7$, — BiMicrffioif  or  rnn  Bkaih  rit^>tf  imtk,  rxpo»  icn  tiiiLatii4^  Tnrni)  isrn 
Pboiiffl  ?K9TK1Ct.ai,  wrTH  TTiK  iuit&oo?£MiHo  ViitTH  (fruiii  HitBchMd  mid  hevtilUl     •) 

^  Ih*  «nl«nor  fmn  or  km^e  ^f  ihr  c^rrpus  t&IJoBum  diridtd  ;  lUt  ^brcA  are  w«q  iprflidmg 
9m  OM'h  wdts  Intri  lb*  eerebifti  hcmiifberei ;  ^j,  uniflpior  pitrt  of  tbe  ttnrface  of  the  riglit 
Ajt^Vi  f^rTsuttni  tn  tbe  Bnitriar  ccrna  of  the  hU'Tnl  vtutiicle  ;  if\  tbft  BAine  on  tbe  kit 
•Un*^  In  «birli  ili<r  itrer  ftiil^t^iKse  htm  bet-n  distecU-El  »}  hh  to  ahuw  tli^  pedunouliu*  BieduU 
latj  fthrtt  •fvrcMHiiuf  lumiiifb  Itie  corpus  4lri*tuui  into  Ibn  ccr<;briil  bpitjii4|>beii' ;  r^  [Kiiuu 
bj  Ji  llflie  in  tbe  tpmui  iiefiilelrcu lufif  ;  ti^  vnifv^tv  ti\  thv  tbalnmui  ttplicuft  ;  e^  tho  afttjumv 
nilUni  'if  ihv  ftrntit  liivifk'd ;  IwLow  ihtj  apq  fe«eit  denct^nding  in  front  of  tlifi  thirvl 
tvAlr^ltr,  And  lw>iir  rr  II  til  em  li  i««n  a  part  cif  (be  nut  trior  (!oiitiiiifiSUrf» ;  ivbuTe  tb«  Ittlirr 
U  tPTB  111*;  1)1  "  rtprt^^ehUtl  hm  a  ftlH  Wtwi^fii   tii^'  two  lamiTia?  of  tbv  wpliifn 

li«8if|um  ;/»  j  '^  ap^  or  middle  commissure  ;  ^^  ii>  tbt^  piiAletiiir  {init  of  tbe  third 

vtnlnrlv  ;  ^m  *  it^'  "^  *M»  letti-r  is  th**  white  utria  or  pedn-i  '      f  *>  ■  -  ■■■     i  g(^|i,|  * 

imtmAmltMf  b«]t>ft  '  the  Bmnll  prHteri^,ir  coruiiiiiBrnrc  !.LHi|  ;  A, 

lb*"  niTb^r     iLiiil  f,    I  '4  ttie  cor|H*rA  qiv^ihi^Lininn  ;  k,   ,  >  W1Iq<  aiJ 

^,  >1  cboi^  to  tbiB  the  Taln^  of  ViruMeni,  wltit^h  ii  fmrtij  dtrtd^  by  a  median 

Ifi  ,  .^'  »itb  ib<*  Hiiddlf  lob©  of  tbe  eer^Mlum,  »'^  m  lo  «>peh  up  tb«  fomlli  rrtt* 

IrkJ* ;  /t    ^^   h4i|K>rampu)i    tnnjuf  arid  iNrrpm  fimbrktom  it|tarnted  from  tbe   ]> 
piilar  «l  Lhe  font  it  »riii  ilfncenduijiE  inlo  tb^  middle  ^^Mia  ol  tbo  lateral   veiitn 

M^lfflciT  '   -  Ii£  tuLti  biptux;Hh)piia  minor;  rt^  eiomefitiA  <^u]] . 

^  4^  r  ir^;  p,   poKtiri'ir  tiutTiieiMtf  ihcmedullm  ol>EfM!>^ 

^nrtiim  f,- ._   tbe  arlw^r  viljie  ;  #,   i»|JiM<r  iurfnr^i  of  the  ecu-^..- 

brxKO^bt  iot)  vi««  on  lb«  i«tt  ■»!«  bj  ili«  rciooeal  of  a  oon«iderable  pan  of  ibt  i^^UtnA^r 
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the  cerebellum,  are  seen  the  pioeal  body,  the  corpora  quadrigemiDa,  the 
valve  of  Yieussens,  and  the  proces&us  a  cerebello  ad  cerebrum. 

The  THIRD  VEJSTRicLE  Li  a  narrow  longitudinal  cleft  placed  between  the 
optic  thalami,  which  bound  it  on  its  two  sides.  It  is  covered  above  by  the 
velum  interpositum  and  the  fornix.  Benekth,  its  floor  is  formed  by  the 
following  parts,  which  have  been  already  described  as  seen  on  the  base  of 
the  cerebrum  ;  viz  ,  commencing  from  behind,  the  posterior  perforated  space, 
the  corpora  albicantia,  the  tuber  cincreum  and  iufundibulum,  and  the 
lamina  cinerea,  the  last  of  which  also  serves  to  close  it  in  front,  as  high  as 
the  anterior  commissure.  Behind,  is  the  anterior  opening  of  the  aqueduct 
of  Sylvius.  The  cavity  is  crossed  by  three  commissures,  named  from  their 
position,  anterior,  middle,  and  posterior. 

The  middle  or  soft  commissure  is  composed  almost  entirely  of  grey 
matter,  and  connects  the  two  thalami.  It  is  variable  in  size,  and  sometimes 
wanting  ;  it  is  frequently  torn  across  in  examining  the  brain. 

The  antenor  commissure  is  a  round  bundle  of  white  fibres,  placed  imme- 
diately in  front  of  the  anterior  pillars  of  the  fornix,  and  crossing  between  the 
corpora  striata.  It  marks  the  anterior  boundary  of  the  ventricle  ;  its  fibres 
extend  laterally  through  the  corpora  striata,  a  long  way  into  the  substance 
of  the  cerebral  hemispheres. 

The  posUriar  coimnissure,  also  white  but  of  smaller  size,  i«  placed  across 
the  back  part  of  the  ventricle,  immediately  before  and  below  the  pineal 
body,  with  which  and  with  the  corpora  quadrigemina  it  is  intimately 
connected. 

The  corpora  striata,  situated  in  front  and  to  the  outer  side  of  the  optic 
thalami,  are  two  large  ovoid  masses  of  grey  matter,  the  greater  part  of  each  of 
which  is  embedded  in  the  middle  of  the  white  substance  of  the  hemisphere 
of  the  brain,  whilst  a  part  comes  to  the  surface  in  the  body  and 
anterior  cornu  of  the  lateral  ventricle.  This  intrarentriadar  portion  of 
the  corpus  striatum  is  of  a  pyriform  shape,  its  larger  end  being  turned 
forwards,  and  its  narrow  end  being  directed  outwards  and  backwards,  so 
that  the  optic  thalami  of  tlie  two  sides  are  received  between  the  diverging 
corpora  striata.  On  cutting  into  it,  there  may  be  seen  at  some  depth  from 
the  surface  white  fibree,  which  are  prolonged  from  the  corresponding  cerebral 
peduncle,  and  give  it  the  streaked  appearance  from  which  it  has  received  its 
name. 

The  extraventricidar  portion  of  the  corpora  striata  will  be  afterwards 
described. 

Along  the  inner  border  of  each  Cf)rpus  striatum,  and  in  a  depression 
between  it  and  the  optic  thalamus,  is  seen  a  narrow  whitish  semitrans- 
parent  band,  named  ti^niu  semicircidaris,  which  continues  backwards  into 
the  descending  cornu  of  the  ventricle,  where  its  connections  have  not  been 
determined  with  precision.  In  front  it  reaches  the  corresponding  anterior 
pillar  of  the  fornix,  and  descends  in  connection  with  that  cord  of  white 
substance. 

It  iH  more  transparent  and  firm  on  the  Burface,  especially  at  its  fore  part:  and  this 
superficial  Btratiim  has  been  named  sh'ia  coruto.  The  taenia  con.sists  of  longitudinal 
white  fibres,  the  deepest  of  which,  running  between  the  corpus  striatum  and  the 
thalamus,  wore  named  by  Vieusscns  centrum  geniinum  nemicircidare.  Beneath  it 
are  one  or  two  large  veins,  which  receive  those  from  the  surface  of  the  corpus  striatum 
and  end  in  the  veins  of  the  choroid  plexuses. 

Tlie  thalami  optici  (posteiior  ganglia  of  the  brain)  are  of  an  ttVal 


TOE  THALAMl   OT'Tiri 


ml 


ask!  Tmi  oa  tlie  correspoiiJiiig   cerebral    cr*trrt,    which    tliey  in    a    umiiner 
On    the   outer  ikle  t^ach   th.il/iixiiis  k  bounded    by  the  cotpn 
&»d   tflpiiiii  BenacinsuUm,      The   iipiier  fcurffice,  wbich   is  whitt,  i«1 
.  prootineiit,  aud  is  pju'tly  aei'ii  in  the  laternl  veiitri<:f€»j  and  partly 
bj  tltia  fonjijt,      Th^  part  whioh  is  aeen  in  the  iiiteml  veritrido  is 
^f^ted   thnti    the   rest,   und   i*   tuim^d   the   antei'iiir  Mterelf.       The 
it«fiiif  snrfjfbec,  which  is  aUa  white  and  free^  projeeU  into  the  descieiidingj 


Fij:  tijA. 


f^  i7C-^Rl9ltT  Hltf  or  TIti  RltCKPBALU?  PrsPUHCLH    ash  CKltEBFLLL'M  IS  SKRJf  f«<>U 

Titt  jM^iiiX  tK  A  MxtiiAM  ^KOTioN  (after  Ed'iherl  J. 

tit  rifilil  of>t«ir  nene ;  11',   i^ij^ie   cuKiinl^^nrti    divided^    IH,   right  thir^l  tier  ire  ;   VI, 

iwik  mmm  ;    V  a»  thin!  ^i^utrifk- ;    FA,  hjwk  puit  of  the  thj^limtti*  opUcii§  ;  H,  ^eatian  of 

tiLHlj  ;    A,  rwrima  idhi<MiriN  ;  P,  |iiiifal  g\tiud  ;  c  a,  [nHhti  hy*  lower  line  ta 

krr  tnaiiutaMitvu  vlif iJud^  ami    hy  mn  iit;if>ei'  liiiti  tu  the  tiiyidtd  aatcrvdi:  pilla-r  ctf 

: ;  /"r,  biJitinu  *'hiM(rem  ;    it,  ItifuDiHbidatn  (cavitj);  (f  p,  tul.>er  diimtuin  ;/,  m*ik 

•I  lilt  Bfttcrior  fillmi  of  iht<  forniK  dt^ttfidiiig  m  th»  waII  of  xlw  thinl  Tenlriclt?;  r  vii, 

tOBiiiibiM r<  1114 rlh^;  ^  j\  Ftrffl  pimnliii ;  f /i,  (Mj«t<^nar  t^tumiijRur^,  ahove  it  tint  |>edfin^i« 

,  itf  Ibie  fincid  g)  I    '  r  the  upper  end   of  the   {tii^ts;igp  t'j  ih^  fouKh  vcutriclt^ ; 

^FV,  MW  Vai'  I'r   I  lie  midrlte  ;  M^    msxJuH  >     ii  --,-1  ;  p  n^  right  ntitcrior 

iP^tmoiMl ;   /> 'J',  .'  h^ii'U  flit  i\<n'ii^  ;  p  p,  pr-  itiiii ;    rt^  ci^ritFtil  cniinl 

iHlll  ftef  cubtt  M  iMiliiij^  it  divlilctL      In  (ho  O'  ^i'  i\  stem  of  whit«  §nlii' 

fltftMs  |«  til*  OTDtre  ui  ih«  mrddle  Mw  of  the  eei^Mlum,  rnmilyiiii;  toward  th«  arhor 
vil»  :  «r,  f«»p<'ti'>!'  Tfrniifnrm  prtM^ebs  or  vtrrtk^l  portiun  of  the  Oiiddti!  \(x\je  ;  t  ^,  aijigli 
lifctr  Jt   beiween   Uie    pcBteiior  supt^rkr   ls>l>t;s,  <?',    the  folmi  whh:^h 

mm'  ^  hlfM  :   p,  |)vmmid  ;  «,  uvnfa ;  h,  n^itinl*^ ;    K    part  of  tlio 

iMkinv  -i  i-iJ'  '  j'i  tst;  « 'IK-  ;  2j  p<jAterior  firijxrrior  lobe  ;  3^  poateriur  ulterior  lube  ;  4,  lobuhia 
gfMfli* ;  S,  hivftiinii  bl>e  ;  6j  &uiygil»Joid  lobcu 

eaniii  of  tht»  )att*nil  T^ntrick.  The  inner  iideis  of  the  two  UiidLimi  ate  in 
omUct  one  with  the  other.  They  present  the  grey  fiul>&tance  of  the  inle- 
fiar  of  thtj  timJiimi  uiiooveted  with  wliite,  and  ure  generaily  parli.dly  united 
Ibitr  tiy  A  trmnRverse  portion,  which  forma  the  middle  cr  soft  cotuinysum 
thinJ  ventncit*. 


552  THE   CEREBRUM. 

The  pineal  body  or  gland  (coiiarium)  is  a  small  reddish  body,  which  ii 
placed  beneath  the  back  part  of  the  corpus  callo^Dniy  and  rests  upon  th«  • 
anterior  elevation  of  the  corpora  quadiigemina.  It  is  attached  to  the  under 
surface  of  the  velum  interpositum,  so  that  it  is  liable  to  be  torn  away  fixm 
the  brain  in  removing  that  membrane.  It  is  about  the  size  of  a  small 
cherry-stone.  Its  base  of  attachment,  which  is  its  broader  part,  is  directed 
forwards,  and  is  connected  with  the  rest  of  the  cerebrum  by  white  subfttanca. 
This  white  substance  is  principally  collected  into  two  small  rounded 
bundles,  named  peduncles  of  the  pineal  gland,  which  pass  forwards  upon 
the  optic  thalami  along  theif  upper  and  inner  borders,  and  may  be 
traced  as  far  as  the  anterior  pillars  of  the  fornix,  in  conjunction  with  which 
they  descend.  These  peduncles  are  connected  with  each  other  behind,  and 
the  band  of  union  between  them  is  adherent  to  the  back  of  the  posteiior 
commissure. 

This  band  is  represented  by  Reichert  as  folding  forwards  and  then  backwards,  so 
as  to  leave  a  hollow,  which  he  calls  rece^sws  pineaJut,  opening  backwards  above  the 
pineal  body.  Some  anatomists  have  described  two  inferior  pedundea,  which  descend 
upon  the  inner  surface  of  the  thalami. 

The  pineal  gland  is  very  vascular.  It  is  hollowed  out  into  two  or  more 
cells,  which,  sometimes  at  least,  open  anteriorly  into  the  ventricle,  and 
almost  always  contain,  besides  a  viscid  fluid,  a  quantity  of  gritty  matter, 
named  acervulus  cerebri.  This  consists  of  microscopic  round  particles, 
nggreg&ied  into  small  compound  masses,  which  are  again  collected  into 
larger  groups.  It  is  composed  of  the  so-called  amylaceous  or  amyloid 
bodies,  and  of  earthy  salts  combined  with  animal  matter,  viz.,  phosphate 
and  carbonate  of  lime,  with  a  little  phosphate  of  magnesia  and  ammonia 
(Stromeyer).  It  is  found  at  all  ages,  frequently  in  young  children,  and 
sometimes  even  in  the  foetus.  It  cannot,  therefore,  be  regarded  as  the 
product  of  disease. 

This  sabulous  matter  is  frequently  found  on  the  outside  of  the  pineal  body,  or  even 
deposited  upon  its  peduncles.  It  is  found  also  in  the  choroid  plexuses ;  and  scattered 
corpora  amylacca  occur  in  other  parts  of  the  membraues  of  the  brain.  Huschke  has 
pointed  out  that  the  pineal  body  is  larger  in  the  child  and  the  female  than  in  the 
adult  male.  In  the  brains  of  other  mammals  it  is  proportionally  larger  than  in  the 
human  subject,  and  less  loaded  with  the  matter  of  acervulos  cerebrL 

The  carpora  or  tubercula  quadrigemina  are  four  rounded  eminences, 
separated  by  a  crucial  depression,  and  placed  two  on  each  side  of  the  middle 
line,  one  before  another.  They  are  connected  with  the  back  of  the  optic 
thalami,  and  with  the  cerebral  peduncles  at  either  side  ;  and  they  are 
placed  above  the  passage  leading  from  the  third  to  the  fourth  ventricle. 

The  upper  or  anterior  tubercles  are  somewhat  larger  and  darker  in  colour 
than  the  posterior.  In  the  adult,  both  pairs  are  solid,  and  are  composed  of 
white  substance  on  the  surface,  and  of  grey  matter  within. 

They  receive  bands  of  white  fibres  from  below,  the  majority  of  which  are 
derived  from  a  fasciculus  named  the  fillet.  A  white  cord  also  passes  up 
on  each  side  from  the  cerebellum  to  the  corpora  quadrigemina,  and  is 
continued  onwards  to  the  thalami  :  these  two  white  cords  are  the  pro- 
cessus a  cerebello  ad  cerebrum^  or  superior  peduncles  of  the  oerebellnni.  At 
each  side  of  the  corpora  quadragemina  there  proceed  outwards  two  white 
bands,  which  pass  to  the  thalami  and  to  the  commencements  of  IIm  t 
tracts.  These  bands  are  prominent  on  the  surface,  and  axe  i 
brachia. 


Tbe  oorpni  ptnAtum  and  thidAisiai  o|Fticnft  hmve  been  preacrvecl  in  eoum^ciion  with  tlio 
1  i^be  and  ctnra  Mir^bri,  while  ttie  r^mninder  of  the  cerehmm  hau  beefi  r^mav^t), 

'  iorfkoi  of  the  mrpaa  ftriOitum  ;.  Thy  hack  f.^rt  of  the  ili^ilitrnta^  npticus  *  C, 
t  ov  tli«  middle  of  the  fire  or  bLv  coiircnlutioris  eonniltutmg  the}  Ci^ritrn]  luU^  or  iRlimd 
dCEolf  the  wrfhr*!  iotietaore  being  reitiared  from  iU  mi*t?tiiiirerii(iice  ;  %,  ii««um  of 
6;y!v1n^i  fitiia  wiiich  theac  coiiTolutioufi  ra/L)at«,  and  in  which  are  sttii  tTie  white  litrije  of 
t^  «iiiMlo<7  Int^  1  I,  ihe  nifiictrvrjr  trncl  {lWld«<l  iirid  huiiging  duwD  from  the  grcK^ve  m 
Cba  eosTqlfitiao  vlaicb  (ixf^t«  it ;  II ^  optic  nenres  n  little  way  iu  front  uf  ih^  coiumlaaure  ; 
%  rif  ht  cori  1        "  '     :'       '    '.r  tnticTviim   and  iiifuudibiilum  in  froat  of  it;  A, 

||jp>oplk;»ii  <•  I,  n^nd  i,  iDteraal  corpuj^  gen ku latum  nt  the  bifik 

fttft  6f  of  tL  ....    u   „  ..     t  cru»  of  the  cerebrmo  ;  /»  fillet;  I  If,  right  oonb-^ 

J  land  ;  q,  oorporn  quadrlgemina  ;  1\\  trt»ehteftr  nerre  Hking  from 
:  V.  I'hcFrri  -n  the  pjiis  Vuralii  above  the  light  nerrm  %ng^- 
tincl  ai^  the  inferior  iifduticlea  of  the  croir  ct^re- 
vn  ti,  f^iVjjil  Bcrve  I  vn /jt  ft uditfiry  nerve  ;  on 
Iiijt-  iri.^  uuliisated  a»  f^llowi  :  VI] I,  pluce^l  oii|mitte  to  th« 
ml  «Bd  of  Ihe  pDiimiQ-gnifti-ic  imrre  ;  {i«  tlie  gbsiiOf  harjDgeal  ;  .ind  A,  tbe  tip|icrroni4 
ilpii  gf  U^  vp'Tful  aoe«E!?rirj  nerve  ;  IX,  the  h jpc^glo&^I  oervp  ;  jj  it,  niileiior  pyriiinid  ; 
i^  ififlfy  lipdjr  i  or,  areifurm  fihrea  j  p p,  pootc^n^  iijiamid  ;;  r,  riittf*»rni  ln»dy  ;  fr^ 
^Bt&Hiot  ijpreafwiidinfT  to  tin?  intKrete  of  RoUndo  ;  At  the  ^inmeni3«iiient  of  iljt^  ^pifi^l 


Mil  tu%  rIimI;  Vi*    I 
fb9  B«diitlm  «bIoDsata  lu 


I  ttrneaj 


iostf^A  the  ]i!,t 


?p,  the  fioctoriorT   and  f  ^  the  lateral  calutTi? 


I  pmiejiiiT  r\-0U  \'i  «>"'  ftubtKfCipiyil  or  firat  eerricnl  oerre. 


6«i  THl  CEEEBRrM. 

The  ptnettl  hod^  or  gland  (oouarium)  U  a  mifdl  roddiali  body,  vliich  if 
plivced  beneath  the  bnck  part  of  the  corpua  ciUlo^mm,  aDd  rests  upon  the 
antorior  elevation  of  the  coqwra  quadiigemiii!^  It  is  attached  to  tlie  under 
iurfiice  of  tlie  velum  intorpositum,  sa  that  it  is  liable  to  be  torn  awaj  from 
the  brain  in  removing  Ihat  menibrane.  It  is  abont  the  size  of  a  »tn&l] 
cherrjf*-stone»  lU  base  of  attachment,  which  i*  its  broader  part,  is  directed 
forwards,  and  ja  connected  with  the  rest  of  the  cerebrum  by  white  subset  a  nce« 
This  wliite  substance  ia  principally  collected  iuto  two  small  rounded 
buudlea,  uained  p^finndea  of  the  pineal  gland,  which  pass  forwards  upon 
tbe  optic  thai  ami  along  theii"  upper  and  inner  borders,  and  may  bo 
traci*d  aft  far  as  the  anterior  pilUrs  of  the  fornti,  io  conjunction  with  which 
they  descends  These  peduncles  are  connected  with  each  other  behind,  and 
the  hand  of  union  b«jtween  them  ia  adherent  to  tbe  back  of  the  poateiior 
commissure, 

ThU  imnd  Is  reprcj^ented  hv  iieiehert.  an  folding  forwardii  anil  then  backwards,  so 
as  to  leave  a  hoUuvr,  which  he  calls  recri^sus  pitn^alia^  opening  backward  it  above  the 
pineal  body.  Snmo  anatomhiiB  hmve  4e$<3ribeiL  two  ittftrior  pednndcBf  which  de^^cend 
upon  the  inner  Bnrface  of  the  tbahirai* 

The  pineal  gland  is  very  Ta^cwlar,  It  is  hollowed  out  into  two  or  more 
cells,  which,  sometimes  nt  least,  open  anteri*>rly  iuto  the  ventricle,  and 
almost  always  contain,  beaidea  a  viscid  fluid,  a  quantity  of  gritty  matter, 
named  tx^timdii^  urfhri.  This  consists  of  microscopic  round  particles, 
aggregated  into  Bniall  compound  masses,  which  are  again  collected  into 
larger  gi'oups.  It  is  composed  of  the  so-called  amylaceous  or  amyloid 
bcjdiea,  and  of  earthy  salts  combjimd  with  animal  matter^  viz*,  phosphate 
and  carbonate  of  lime,  with  a  little  phosphate  of  magnesia  and  ammonia 
(8tromeyer}«  It  is  found  at  all  ages,  frequently  in  yonng  children,  and 
sometimes  even  in  the  foetus.  It  cannot,  therefore,  be  regarded  aa  the 
product  of  disease, 

Tbi^  sahnlotis  matter  is  frequently  Toimd  on  the  outside  of  the  pineal  body»  or  even 
deposited  npon  its  peduncles.  It  Lb  found  also  in  the  choroiiJ  plcxnses  ;  and  scattered 
corpora  amjlocca  occur  In  other  parts  of  tbe  membranes  of  tlie  brain.  Hn^chke  has 
pointed  out  that  the  |^menl  hody  is  larger  in  the  child  and  the  female  than  in  the 
adult  m»le.  In  the  brains  of  other  mammals  It  ia  proportional ty  Larger  than  in  the 
human  subject,  and  less  loaded  with  the  matter  of  acervulus  cerebri. 

The  cotjjora  or  tuhercul^  q^iadrigemina  are  four  rounded  eminences, 
separated  by  a  crucial  depression,  and  placed  two  on  each  side  of  the  middle 
line,  one  ht^fore  another*  They  are  coimecte^l  with  the  back  of  the  optic 
thalamic  and  with  the  cerebral  peduncles  at  either  nide  ;  and  they  are 
placed  above  the  pt^ssage  lea4[ing  from  the  third  to  the  fourth  ventricle* 

The  uppor  or  anterior  tubercles  are  somawhst  larger  and  darker  ir^  colour 
than  the  i>oj^terior*  Iti  tlie  adidt,  both  pairs  are  solid,  and  are  oumposed  of 
whit*?  substance  on  the  surfacej  and  of  grey  matter  within* 

Thvy  receive  bands  of  wldte  fibres  from  below,  the  majority  of  which  are 
derived  friim  a  fasciculus  named  the  fillet.  A  white  corii  aUo  passes  up 
on  each  side  from  the  cerebelluui  to  the  corpora  quadrigeniina,  and  is 
continued  onwards  to  tbe  thalami  :  thene  two  white  cords  are  the  pro- 
cesBmi  a  cerebeUo  ad  cervhr^tm^  or  snpt?rior  peil uncles  of  the  cerebellum.  At 
each  sido  of  the  corpora  qnadragemina  there  proceed  outwards  two  white 
bands,  which  pass  to  the  thalami  and  to  the  commencements  of  the  optic 
tracts.    These  bands  are  prominent  on  the  surface,  and  are  sometimes  named 


r^  %7i 


-Viiw  OF  THK  Met^vlla  OcwmfiATi,  PoKi  YAROLn,   CnrRA  Cfifti^nriit   and 


n^  «ar|mi  atrtAlam  OJid  thakmiu  oji^Iciii  h%we  bfien  preawveJ  in  connrf^iinn  w\ih  the 
■gf«l  kibe  ftod  cmra  e^^rfbri^  white  the  reBi&ind£r  cf  ikn  antehmin  hits  btMfri  neTnovpH. 
^«  uyper  sorfkOe  of  the  cnrpua  a^triatam  ;  7*A,  back  jmrt  of  tbe  tbaUinus  opticus;  0, 
'  (M»  lti«  middle  dT  the  fire  or  ttx  cotiTolationi  conEititutmg  fclie  ciciil  riil  h}\>t  or  Uland 


qf  B<n,  IftM  e^rehu^  sDhaiuiGe  bei ug  removed  fjt>m  ita  circa mferiyirici;  ;  Sfft  fissure  nf 
fl^lrl«%  rrmn  vburb  ih««e  cr^nvoluiinnM  rftflhue,  and  iu  «lnch  arv  $i;cn  the  wbito  siripQ  of 
Ite  alhiiliQry  In^;  f»  the*  ulfiictnfj  tr^ei  tJitldt^d  titid  hungipig  duwn  from  ttic  gtoore  in 
t^  OMrTufoiioti  vhKh  Mgm  1%  ;  H^  opiie  nvrv^  a  littte  way  lu  front  of  the  coEsmttSfirf  ; 
«^  fif  III  MTptti  albi^n^  rHli  the  tul^r  doer^um  and  infutidUinlam  m  front  of  it ;  A, 
1qr|0|ihjsia  <»r  pitnitarj  \todj  ;  if»  ettcrinil,  anil  i,  internal  ccrpiiiii  gonku latum  at  itie  baek 
fn%  td  of  the  optic  tn^t  ;  I*,  podutiok  or  cms  of  the  cerebrum  ;  /,  liiLJct ;  III|  tight  omlo^ 
■alsr  •erre :  p,  p^oed  gland  i  q,  cor(M>rfl  qua.drigein]n%  ;  ]V«  trochlear  ncrre  risinf  from 
r,  iW  tmJte  ©f  Vieoawtna ;  V,  plflced  *m  tho  ptmn  VaroUi  alx^ve  the  iijiht  nervua  trig«* 
^■i0«  ;  a*  tke  supemr,  m,  the  middle,  mui  in,  the  inferior  p^dunclc-a  of  tbi?  crua  rorv- 
lilfi  «al  abort ;  VI,  the  sixili  nerve  ;  Vll  ci,  fn^^iat  nerf e ;  VII  b^  auditory  nervd  ;  rm 
tbt  aioJnlli  ofalongattt  the  parta  are  iDdicated  na  f^^lJows  i  VI 1 1^  placed  (^fii^atte  to  thi? 
fflt  cad  i<t  ihei  pnenmn-gnstric  nerre  ;  a,  the  gLosio-phftryng^al  i  And  b,  the  upjH^rtnriit 
tIgsB  cf  i^  spina]  anc^asfirj  nerre ;  IX,  the  bypog^loH^I  fierre  ]  /«  ci,  nnteiinr  pyrntiild  ; 
iy  vJInffJ  boi J ;  «rj  and  form  fibres;  p  p,  poatenar  pyiamid  j  i\  rietifivrrn  hinly  ;  fr, 
^rfftMflt  mreapondiJig  to  th«  iulbe/^cfJe  aflfoJnndo;  »t  the  comm^nc^meiii  (\t  \,W  t^Ci^cA 
fpHt  r*,  w*A<«*»  ^nfee  j/j tenor,  €»/?,  f/j^  /HMteHor,  ami  i«  I,  the  kWm\  co\ttmwv  Cl 
■;»kjr  /tiei*  of  (Ae  Mub0€^ipim}  or  IS  ret  oeriic^l  uerre. 


Mi 


TFK  CEREDRUIvr, 


ftnterior  tubercles  arc  raudi  lar^fer  than  tlie  posterior,  as  may  "be  s^eti  ih  tlie 
abeep,  borne,  and  i>bLit  ;  and  b^^i^co  tbo  nwne  naU^f  formfTly  applied  to 
the  anterior  J  and  ttttts  to  the  posterior  tubeTcles.  In  tbe  braius  of  caruivornr 
the  poaterior  tub«jrcles  are  ratht^r  the  larger.  In  the  foetu^i  of  toan  atid 
mamwaLi  ih'H&o  amine ncfii  are  at  first  aini^le  on  each  t^ide,  and  have 
aD  intt^rtial  ca^'ity  communicatitig  with  tlie  veiitrlclea.  They  are  conataut 
in  tba  brains  of  all  vertt^brate  animala  ;  but  in  fishes,  reptilei^  and  birdfl, 
in  which  animaU  they  reo^ive  the  name  of  optic  lobiSj  they  are  only  tivo  in 
number,  and  hyllow  :  in  markup ialia  and  monolremata,  they  are  alao  two  in 
nil tn bar,  but  are  solid. 

ijjitic  tracU  and  corp^yrm  Qini^at^. — The  optic  tracts,  which  have  already 
been  referred  to  in  connection  with  the  ba^e  of  the  cerebrum,  are  attached 
to  and  embrace  the  nnder  Bids  of  the  corresponding  peduncles,  aud 
may  be  traced  back  to  the  thalami.  Eiich  tract,  aomewbat  cylindrical 
to'^ifjiln  the  optic  commissure,  becomea  flattened  and  broader  a^  it  approachaa 
the  thalamus,  and  makes  a  bend  aa  it  turns  round  the  pciliiucle  to  reach 
the  back  part  of  tliat  body.  Near  this  bend,  which  is  named  the  A^^i^e 
(genu),  and  to  tbe  outer  sida  of  the  corpora  quadrigemina,  are  [daced  two 
BJtiall  obJong  and  Battened  eminences  connected  with  the  posterior  extremity 
of  tbe  optic  tract.  They  arts  two  little  maases  of  grey  matter  about  the  ^ize 
and  shape  of  coffee- bean^,  placed  one  on  the  outer  and  one  on  tbe  inner  side 
of  the  genu  of  the  optic  tract,  and  hence  are  named  r^siiecti^ely  corpus 
gtnladaium  exferuitni  and  internum.  They  send  fibres  into  the  optic  tract 
and  also  into  the  thalamus  of  the  same  side. 

The  fibres  of  the  optic  tracts  are  therefore  deriYtjd  from  three  eonrci^s^ 
viz  y  the  tlialamua,  the  tubercula  quadrigemina,  and  the  corpora  geniculata. 

The  processuB  a  c^riiheUo  ad  cerfbnun  are  two  large  white  cords  extending 
downwartis  and  somewhat  outwards  from  the  cor|Xfra  quadtigetnina  to  tbe 
foro  part  of  the  cerebellum,  and  connecting  the  latter  with  the  cerebrum, 
They  rest  upon  the  crura  cerebri,  to  which  they  are  united,  and  between 
them  is  the  valve  of  VieURaeoB* 

The  vorfve.  of  Viaisscn^  (velum  medullare  anteiius),  stretched  between  tlie 
proceti£U5  a  cerebello  ad  cerebrum,  ia  a  thin  biyer  of  nervous  matter,  which 
lies  over  the  passage  from  the  third  to  tbe  fourth  ventriclej  and,  lower  down, 
covera  iu  a  part  of  the  fourth  veutrjcle  it?self  It  is  narrow  above,  wberti  it 
is  connected  with  the  quailrigeminal  bodies,  and  broader  below^  where  it 
is  continuous  with  the  mciliau  portion  of  tbe  cereMlum. 

The  upper  portion  of  the  valve  ia  composed  of  white  aubatance,  but  a  few 
transverse  ridgea  of  grey  matter  extend  upon  its  lower  half,  m  if  they  were 
prolonged  from  the  grey  lamelloe  of  the  cerebellum  with  which  the  vulve  is  there 
oontinuou**.  From  between  the  posterior  quadrigeRunal  tubercles  a  slight 
mediin  ridge,  named  fnennlumj  descends  a  little  way  iipnn  the  ^alve  \ 
and  on  tbe  aides  of  thia  the  commencing  fibres  of  tbe  fourth  pair  of 
nerves  pass  transversely  outwarda.  The  back  part  of  the  valve  is  over- 
lapped and  oonceziled  l>y  tbe  auperior  vermiform  procesa  of  the  cerebellum. 


INTERNAL  STRUCTrRE  OF  THE  CEREBRUM* 

The  fercbrum,  Bke  the  reat  of  the  encephalon^  Is  compoead  of  white  and  groy 
btibeUnce,  the  while  pervading  neM-ly  the  whole  of  its  extent,  though  Ihore  ciclu- 
iivelj  cenipesiDg  itd  deeper  parts ;  the  grey  furmiikiE  a  coveriag  of  aoni«  thlckue^  ijvcr 


STRtrCTCEB  OF  THE   FIBROrS  ??rBSTANCE. 


Lain  of  ^| 


Cir  irliole  tttifiee  of  ili9  ^nTotaibns.  knd  coDeeted  in  dlgtlnci  mftSBei  in  certain 
Ifce  4ctp«r  fuxH  Mfh  m  tli«  corpom  striata*  ihakmi  optlcli  corportt  qa^drigemlnft, 
ViA  cntn  cerebri.     To  ihe  grey  iubsUaee,  the  namea  of  dntritimis  and  eoiiiml  have 
been  m|k|4ied  ;  to  ibe  wLitc  that  ot  jiKdutiajyf, 

L  T%*  tfAfV^  fiwii£»T  uf  tlic  encephaiou  coii«i9li  of  lobular  fibres,  in  genemt  »iill' 
'  thBM  those  of  the  cord,  and  more  prone  u*  iM^come  varicose.  The  geneml 
vMeh  these  ftiUo^  H  bent  seen  ;ti  a  bmin  that  has  been  hardened  by 
in  alcsohol,  although  it  it  troe  that  ia  nu  onlinary  dk^ectton  oi  smh 
hatrffiifid  mftSiiea  mith  the  §caipd.  we  do  tml  tliett  irafx  ili^  iiiiigk  fibre£<,  btit  onlj 
Um  raiAder  b'ii]iille&  Aod  Hbma^  huneHn^  which  ihej  furm  by  their  aggi'iegai ion.  [t  mut^t 
al«o  br  adnatied  thai  %vefe  they  intimately  dccits^Nate.  the  tearing  of  hbre^  aerot^  ia 
Uabb  lo  bf  tnii^t^en  fur  the  ^pat^tion  of  sets  of  librea  one  fi^tn  the  other ;  and  it 
in  ofrwi nr  la  eorrect  «iteh  errors  by  the  es^uii notion  of  ieetions  under  tlie  mtero- 
Tbc  tnicrt90OQpk  eataiuinntioQ  qI  the  ecrebnim,  however,  l&  an  yet  ftUil  ieiii 

Fig.  a?a. 
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79«— FcncB  Of  A  DfwicrioK  snowirca  tki  ooir^icTToir  of  trk  CottrxwB  of  wi»1 
|]il«i»i»i>bA  Oblomoata  witit  tnt  CKftKannt  Ai^n  CMAitiiti.tit  (from  Ma^o).     { 

I  Hm  Inver  fort  c«f  the  6gtire  the  metltjlla  Qbloagati  i^  entire  where  it  In  prt>h>[igptl 

tfiln  inu»  the  tpinal  enrU  ;  a^  Ihe  aiiCerioi  pjrftmiil  ;  ii\  its  coDtitmatiiin  iijiwaidfl 

e  pons  ^artfiii  (m)  ;  c^  oliriLry  body  ;  i^,  olivary  faKcijulas  ;   behiDilc^  the  f.%MciGiili 

art  rtt^i^eniiHl  i  ri,   the  white  lam  lore  in   pari  of  the  eerebellom  ;  /,  Hiipericir 

u  ,J  tKfv  ■ .  oK-  Hiifn  ;  ff^  antenor  part  or  I'ltist  of  the  eer^bral  (i«duticie  ;  A,  puH 

^  l|)r  the  peduncle  into  tbe  ri^iht  cerebrid  ht!miapbere,  of  which  m 

li(|>  I  eontalaing  psLrtsofthe  aoterior,  middlet  and  pofltcriof  iobea  j 

¥»  9n  p*i^  'Ji  tite  twJi+iiA  radinta ;  A'  (In  rroi»t)^  eeninil  fihtt»  of  ihe  moTnlntionH  ;  I, 

I  i  /,    bfti-'k  uf  thi?   thalttiFiQa  optien« ;  m,   pons  Yar^>lji  ;  n^  inferior  |>^an{ile  uf  the  | 

ttll  ;  o,  section  of  th^  pea  hippocjiiupi ;  r,    legcoenturu  ;  |r,  y,  ahow  the  whU« 

^  fruut  the  eorpQ*  itiiatiim* 

cn^^nlc  tluui  Utnt  of  the  spinal  marraw  and  modntla  oblongata.  By  the  diA^ctiit^ 
of  afliiidntlj  pTC^are^l  bmitiss  aided  in  part  by  miero^eoplc  obaervatloUk  thi}  follow  in 
1  6rU  hate  been  ^i>erlained, 


9irrai  wvc%m  H«T^  v^Ku  i»c<'L(::iMuijcn.. 

ne  IKfarei  of  the  cerebrum*  though  ejtceedingly  eonipUcal«d    In   their  nrranu 
nl,   ami    formiui^    uiiiny  different  group**  may  be    referred    to   three    juiuclpiil 
Aiseotrdlng  tg  the  general  eoHr«e  wlueh  tliey  ti^^,  rijL  t-^l.  AAtrudint^ 

ti  t>  1 
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THE  CEREBRUM. 


peduncular  fibres,  which  pa***  up  from  the  medulla  oblongata  to  the  hemispheres, 
and  constitute  the  peduncles  of  the  cerebrum.  These  fibres  increase  in  number  as 
they  ascend  through  the  pons,  and  still  further  in  passing  through  the  optic  thalami 
and  striated  bodies,  beyond  which  they  spread  in  all  directions  into  the  hemispheres. 

2.  Trantfverse  or  commusural  fibres,  which  connect  the  two  hemispheres  together. 

3.  Longitudinal  or  coUattral  fibres,  which,  keeping  on  the  same  side  of  the  middle 
line,  connect  more  or  less  distant  parts  of  the  same  hemisphere. 

1.  In  each  hemisphere  the  peduncular  fibres  consist  of  a  main  body  and  of  certain 
accessory  bundles  of  fibres. 

The  wain  body  Ib  derived  from  the  anterior  pyramid,  from  the  fasciculi  teretes,  and 
from  the  posterior  pyramid.  After  it  has  passed  through  the  pons,  and  become  in- 
creased in  amount,  it  is  separated  into  two  parts  in  the  cms  cerebri  by  a  layer  of 
dark  cineritioua  matter,  named  locus  nirjer.  The  lower  or  superficial  part,  which  is 
derived  from  the  pyramid,  consists  almost  entirely  of  white  fibres,  collected  into 
coarse  fasciculi,  and  is  named  the  crust  or  basis,  or  the  fascicidated  portion  of  the 
peduncle  (Foville).  The  upper  part,  composed  principally  of  the  fasciculus  teres  and 
posterior  pyramid,  is  named  the  tegmentum.  It  is  softer  and  finer  in  texture,  and  is 
mixed  with  much  grey  matter. 

Still  increasing  in  number  within  the  peduncle,  these  two  sets  of  fibres  ascend  to 
the  thalamus  and  corpus  striatum.     A  much  larger  number  of  fibres  diverging 


Fig.  379.  Fig.   379.--Postkbior   View 

OF  THK    PsnUNCLES  OF  THI 

Ckrebrum    and   Cerebel- 
lum (after  Arnold).     4 

The  lower  and  fore  part  of 
the  cerebral  hemispheres  is 
preserved,  the  cerebellam  is 
completely  detached  from  its 
peduncles,  and  on  the  right 
side  the  corpora  qnadrigeroina 
and  thalamus  opticus  have 
been  dissected,  a^  fasciculus 
teres  of  the  left  side  ;  b^  fibres 
of  the  tegmentum  ascending 
through  the  right  thalamus ; 
Cy  le't  corpora  quadrigemina  ; 
dy  lateral  column  of  the  cord  ; 
e,  restiform  body ;  /,  superior 
peduncles  of  the  cerebellum ; 
</,  fibres  of  the  crust ;  i,  t, 
the  fillets ;  k,  h,  corpora 
striata;  Z,  the  left  thalamus; 
m,  m,  sections  of  the  middle 
peduncles  of  the  cerebellum; 
n,  section  of  the  left  inferior 
peduncle ;  f),  left  posterior 
pyramid ;  g,  section  of  the 
corpus  callosum  ;  «,  under 
surface  of  the  same,  snd  below  it  the  cnvity  of  the  fifth  ventricle  ;  e,  left  anterior  pillar 
of  the  fornix  ;  y^  decussation  of  the  radiating  filres  with  the  ciossing  fibres  of  the  corpus 
callosum. 


from  these  bodies  appear  to  pass  to  the  medullary  substance  of  the  hemispheres ;  but 
the  actual  continuity  of  the  individual  fibres  spreading  out  in  the  hemisphere  with 
those  ascending  to  the  thalamus  and  corpus  striatum  is  doubted  by  many  authors^ 
and  among  them,  by  Kolliker. 

The  assemblage  of  radiating  fibres  in  each  hemisphere  might  be  compared  ib  % 
fan,  bent  into  the  form  of  an  incomplete  hollow  cone,  having  its  oonc»^»»  •* 
turned  downwards  and  outwards ;  hence  the  name  corona  radiaia  ap) 
by  Keil,  s^nd  filjrous  cone  by  Mayo. 


TEAKBl^BSE  AND  COLLATERAL  FIBRES. 

Ite  meetmrgJSShrm  of  the  pedtiticulAf  B^itm  are  m  folf ovs  ^^ 
m,  Tfce  snpciiof  p^ttnd«i  of  Ihe  cerebellttm  (procqsftm  ad  c^rebnim),  tvlii*:li  ara 
o)rilTtiti<^1  no  WqcaIIi  th«  corpora  quadrigcmlna,  and  form  part  of  the  ie^rmebtuiTi. 

of  fiUrcH  an  each  aide,  named  the  0fei  ileumUcoH]!,     Thl»,  which  t^ 
cl  frt>m  the  anterior  coltinvn  of  the  eord,  proceeds  fro  in  the  oliTarj 
A  the  iDEi^alla  ohlongata,  as  preirloui^ljr  de*cnl>ed.     Reinforced  by  filircA 
_  k-'iii  ^1"-    :  irf'T  '^'"Titjituiti  of  the  olivary  body^  it  aj^ciirk  tli rough  the  biick  part  r^f 
IIk  ^tm,  n!  :q^  m  aUe,     Appearing  at  the  aide  of  the  cerehral  peduride. 

above  lb*  u,  r  of  the  p&na,  U  ilivtdca  Into  two  pDrtin^^,  of  v^^hich  ooe  cruHi^^ 

pntiht  wtpcriuj  1-1  cd uncle  of  the  cerebellum  to  the  corporn  qundrigemma,  meetliig 
iiftMow«f  Ibc  oppo4l«  dd«;  wMle  the  other  h  coutiuued  iipward«s  with  thi?  hbrQH 

r*  Other  fibrea  aca^^ory  to  the  peduncles  take  their  riae  in  the  grey  mailer  of  Ldo 
totpwm  qitadHi^eralnii  Uhe  hrachta)^  and  proceed  on  to  the  thalamic 

dL  iMljr,  fibres  of  auotfaer  ^et^  baving  a  similar  d&atmulloii,  are  derived  from  tbe 
odrfKna  gentryLaU. 

%  The  trwttrrrm  cvmrniMrttral,  or  connecting  fibrca  of  the  cerebmmi  inclade  the 
IbHaving  «eU. 

a.  The  eroae  fibres  of  the  cor|»iis  emlloaum  paai  laterally  into  Uie  aubatance  of 


^. 


FiBiBi    m  ftii   L?rr  CiaitgaAi.  Heki- 
fratfti  tafjM  avtow  (after  Kayo).     4 

T&c  UQct  of  the  middle  lobe  in  its  lower 
|A«t  IkAft  bees  netuoved.  a^  the  aiiUiriur  aod 
W",  Ilia  pcwterior  |?art  of  the  fillet  nf  the 
ealk«ii[Q ;  h,  ^,  aeetioti  of  the  ertia 
mi ;  A|  tegmentum  ;  g,  crust  6epur£itcd 
ih«  tsat  by  liie  loem  fiiger  ;  d,  fihrea 
SlpklelkiLDg  5*0^  the  t^ek  part  of  the  corpus 
t  iiilij  •'^  ■  -  -*^  rior  tobe  ;  c,  fasciculus 
M-  an  tenor  and  middle 
f*  fiesnrv;  /, /♦  tiaui* 
r  filir«i  fn'iii  the  c<irpu»  enlloitrtn  piiaalng 
laitt  the  crrvbrrd  hemi»|-hint-i ;  !,  t^ek  ]tiir| 
•f  tb«  thaliiiiitife ;  m^  eorpu#  a)bi<Nijii  ;  q, 
M^ctii'ti  "f  the  corpus  caHosum  ;  fp 
•  fitri«  of  the  herubphi-re*  *,  ^  ante- 
blllar  of  the  famri;.  dtmci'iitUn^  Intu  th<a 
albiomi  ImM  1^1  coll^iteid  fibrts  of 
Ibf'ootif dtttloni  f  K »  fthterior  oumuiimore. 

the  bemiaphcpcf,  fotne  lacing  directed  op- 
iranl^,  wliil^t  olherf  ftp  read  outwards  ott 
ttie  no(  of  tb«  iatrrai  Tcntnelc^,  forming 
thrr*  what  la  named  the  t(if*i^(mn.  Having 
.^ied  the  pcdaticulir  radiittln^  ljbre«^ 
*pTead  otii  intu  fbv  heuji^phcr^i 
tcm^bifif;  evervuhere  the  ^tcy  matter  (.*f 
tifee  oontotuiiiiru. 

K  The ^^We*  *Ji/  the  aniefwr  commimHte 
^am  latcfull)  into  the  corpora  Nlriaia,  and  bending  baekwanla^  ^tcad  a  long  way 
I  the  ipkldle  of  lliu  heinkpbere^,  on  each  aide. 
\C  Th<^*rf*  -/  tlu  pif^t^nor  commtA^urt  run  throngb  the  optie  thalam!,  aad  ire 
oit  kMt  in  the  Afibfiaiico  of  the  liemi&phere«»  ouiaiile  theiic  iKidies^ 

Tb#  ibiid  tyit^iB  of  5brc4  in  the  cer«braiix>  the  hmififutlimti  or  (^fftfrral^  in- 

t  of  the  f*irt)^3C,  Uvnm  acnikirculariflt  and  *triiw  hitigittidlialci*  of  the  corpua 

.akradr  Mutlii.iciiit)  di  »cnbed  ♦  and  likewise  the  fuUowing, 

LKrs.  ..*   t},.  ..,,., „^   i:'.'  .'^i''tfu» ;  fiht  ttj  th^  corpus  callonum  (Mayo).^Thft9ft 

lice  of  the  gyrua  roini^atus,  and  tuke  a  lougitudlful 

ru^miveide  £hrc«  of  ilie   corpus  cnllimum.      Ui  frtiat 
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tlicy  1k?iii1  downwarck  within  the  gynis  io  which  tbuy  belongs  and  are  connecU;*! 
with  I  be  RQterior  perfaralcd  Bpnt'^t  belof^  joined  bj  certain  longiludinitl  fibres  wlilch 
riiQ  Jiluiig  the  under  Mirfnue  of  the  ciarpua  calloisuTn  near  the  middlo  lin«>  pasfiing 
near  and  upon  I  be  upper  (?dg^  of  the  aeptum  lti<<jdaui  Behind,  they  turn  round  the 
biii:k  of  (ho  curpui*  CfiUfiauni  and  tlience  descend  to  ihe  p^iiut  of  the  middle  lobe,  mhere* 
&ccori1ing  L**  forillet  ihej  hgiiin  rench  the  perforuted  j4pa<;e;.  Ofiketa  from  ibe^e  Gbrce 
paA&  \t\i\\'nnh  and  backwards  into  ilie  eccandary  convolutiooi  derived  from  tbe  gyrus 
fomiciitus  in  the  LongUuiUnAl  fissure* 

h,  Fajickiihte  unciiKthiif, —  Under  thb  name  ia  dejrcribed  a  white  bundle,  g^en  on 
ibe  lower  aKpeci  of  the  hemisphere,  p&^iuj;^  acrOf'a  the  bottiom  of  the  Sylvian  ^liAur^ 
and  conneiiting:  the  anlcrior  witJi  the  mUldlc  and  posterior  lobe**  The  fibres  of  Ibis 
bundle  exjiaud  nt  eueb  ejttr^mity,  and  tlje  more  ftupeiScinl  of  tbcm  are  curved  or 
hooded  j^harply  between  the  contigucuB  parU  of  the  anterior  and  middle  ]obei», — 
whence  ii  h\n  derived  It*  name. 

c,  Ihe  eonvolurious  of  the  ecrchrnm  are  connected  wjtli  each  other  1)y  whttc 
fihri'K,  whloli  lie  immediately  beneath  the  cortical  substatiec^  Some  of  them  paa* 
across  ihe  bottom  of  the  suleus  between  adjoieeat  eoiiToluii<^n(j ;  whlUt  othent,  whieb 
ire  longer  unil  run  deeper^  eonnect  vonToluiioiiH  Bilualcd  ut  a  greater  distance  Erom 
one  another.  * 


Fig.  5S1 


Pi^.  BSl.— View  or  i  Bwsictios  of  tbs  Pibrbs  of  inKQ^Hoa Fornioatcs  knv  Fomnix, 
Ii  fHK  IXtoiiT  HKJiisrnEBE  (aligLtl/  altered  from  Foville).     4 

A,  tbe  anteii*pr  lob«  ;  B^  ibe  pciilerior  lobe  i^  O,  a',  u'\  fibrm  of  thi^  g}ruH  foroicalnB  ; 
e,  c't  ohSlqiie  bands  of  ftbrea  of  tome  of  its  aci'-eiisory  gj^ri  [  b^  legnuetitnm^  and  p^  cruKt  of 
tlie  erua  ceiebrii  separated  by  the  loeus  niger  ;  ^^  thalaiuuB  ;  tip,  0$sure  of  Sylviu*  ;  w,  corpoe 
albicuriB;  r^,  »iie<lian  »eclLu  of  the  coi-pua  callosum  ;  if,  i^et-tttm  lueidom  ;  r,  thi?  foroiXi 
ita  interior  pillar  de^cei>ding  iuto  tbo  L'orpos  allncaiis^  and  then  emerging  fiom  thtit  at  it* 
terwination  {*)  in  Lb«  thalamus  ;  1,  the  olfauior/  bulb  ;  2,  the  optic  eommissurc. 

The  researiibes  of  Foville  have  led  him  to  differ  considerably  from  other 
aneiLomi^t^  as  to  the  couri^e  of  the  fibres  of  the  cerebrum,  as  will  be  eecn  from  the 
fyll owing  Htatcineut  of  Im  viewe, 

h  The  cnt^t  or  ftxAckuhhd  portion  of  eaeli  eerebral  pedtincle,  derived  fi*om  the 
anterior  pyraiuid,  fftrms  by  itself  the  pe^lu ocular  fibrou*  cone,  and  U  thcnee  con- 
tinued on  into  the  radiating  fiiires  of  the  cerebrum,  whieb  ara  desLlneil  only  for  the 
convolutions  on  the  convex  surface  of  the  hemiJipbere,  including  the  outer  half  of 
the  marginal  eonvolutlon  of  the  longitudinal  fisiinre,  and  the  inner  half  of  the  eon- 
vtthition  of  the  Sylvism  fi^aurok 

2.  The  fibres  of  the  tf{fm*^7ifunt^  having  entered  the  thalamus,  pa^  on  in  two  wi^i 
— no  part  of  them,  however,  joining  the  radiating  peduneular  fibres. 

a.  One  act  pa^  upwards  througji  the  tbatamua  and  corpua  striatum,  above  wkieb 
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I  iii»ardi,  And,  joinirtf  with  those  of  the  oppeaite  side,  form  the  ttuas- 
of  Ihe  cdfpti^  cdlEosum.  The  eorpas  <?jiIlo9um  k  tliercfore  regiirded  aa 
t  fiOl&tttiMllfe  of  the  cercbml  pcid ancles  only — uQae  of  iliS  cross  fibres  epreading  into 
iht  c^nvaiutlonA,  v  h  ^ticnillj  belleyed. 

^.  Tlj«  ii«oofid  net  of  fi brea  of  the  tegmentum,  correfponding-  with  the  faAcieoH 
tcitt«e  ftQil  \mTl  ut  th?  pi)«terior  pyramidR,  run  forw^irrlii  Qenr  tUe  middte  lioc^  along 
ibe  mulfir  Aide  ot  thu  third  veittrif^le  and  ci^rpuii  Htt-btum,  through  ibe  grey  matter 
'    '  '  Uie  pona,  to  the  anterior  perforated  spatee.     The  remaining  part  of  the 

raOild  form  ft  tbt'  tSDia  i$einicirx.-uLiiris,  which,  pasalng  dom'ii  in  front  of  the 
>  ;    '.^i   'if  the  fornix,  slao  reaches  ibe   perforated  apace.     From  this  ipaca 

n.  L     r.i  .   -   ;r-  re6ect«d  upwards  on  tbo  aide^  of  the  eorptu  fitriatum  to  join  ttie 

'   '-UlJl. 

,  pudencies  of  the  poit«Hor  peduncular  fibres,  jmd  connected  with  them  at 

u.^ .:*  of  the  anterior  perfj rated  e^pace,  sre:^ 

«,  i^erefal  *etA  of  longisndiiial  arched  fibrea^  wbieh  emhrai^»  in  a  neries  of  rings, 
like  isfliaUiig  pednneular  system,  Theae  are — ib«  deep  fibres  of  the  t^nia  Hemicircu^ 
liris— a  ft  line*  hat  *imilar  band  beneath  the  outer  putt  of  the  corpus  striatum— the 
Italf  of  the  fornix  wilh  the  corpuj  iimbriatum — the  longitndliial  Gbres  placiid  on  the 
tf  ji^wrr  and  tmdcr  surface  of  the  corpus  cattoi^ijmj  and  those  of  the  septum  lucidurn  ; 
Lud,  lazily*  I  wo  rt^markable  sysieniii  of  longUudinat  fibres^  one  constituting  iho 
^tirc  white  sub*tan«?e  of  the  i^vma  fornlcatns  {(torn,  end  to  end),  also  of  itu  aeoeftMory 
fonYutuiiani,  and  of  th«  mner  Mf  of  the  marginal  courolation  of  the  longitudinat 
[i  .-ure  ;  »i}d  the  other,  forming  the  white  i*ubjitiinc«  of  the  convolutions  of  the  Uland 
r  1:^)1,  and  the  ailjoiniDg  half  of  the  coavolution  of  the  Sylvian  fissure.  None  of 
ibe  j'arte  jijht  named  receive  fibre*  from  the  mdialing  peduflcular  ftet. 

b.  In  ciitinectian  wilb  tbi^  By.%icm  ii  a  thin  Btrattim  of  white  fibres,  found  upon  the 
Inicrnai  i»tirfa'.^  of  Ibe  ventncleA,  and  prolonged  ihrougb  the  tnyuverRe  fifienre  into 
thtr  retirulated  ithkc  Rub^tjuice  covering  the  lower  end  of  the  gyrua  fomicatui^ ; 
whrfi«c,  according  lo  Fuville,  it  extendis,  aa  an  eacccedingly  thin  layer  of  medullary 
mattf  r,  all  c^ver  the  cortical  sabE^tanee  of  the  hemisphere. 

c  1>i'  iiTiri  riiiir  commii^ure  doe.«  not  reAch  the  convolationi;,  but  radiates  upon  the 
o«ii4T  1^  ci>r|)orm  fltriata  and  tbalamL 

li      '  'fifttt^T  tm  th€  c^mrohtti-d  mtr/aiY  of  the  CCTebfum  ii  divided  into  two 

and  in  Mime  rc^f^iuita  itito  thr«e  ntniU^  by  interposed  thin  layers  of  white  iubstanc^. 
In  cxaaiinlng  it  frLrfu  without  inwardaj  we  meet  with— 1.  A  thin  coating  of  white 
matter  •itnated  on  the  Aurf»^.  which  on  a  section  appc3^ra  as  a  fatnt  white  line, 
U^ttndlng  the  grey  enrfiKiv  cJ^termdly*      This  super fieiaL  white  layer  k  not  equally 
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3B2.  — Sacnoir  of 
ma  C*>KTiCAL  SrB' 
standi  i/r  a  Caaaiia4.s« 
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the  f9(art«  are 

_f    the    iiAtnral 
i  thfl  ri;^ht  of  the 

_,„ ,  J  and  f  are  twu 

Vllliv  And  6  and  /  tuo 
iNf  «Umla  ;  to  %lw  left 
ti  Uie  ^ttre^  an  iddf' 
iMttal  %hiie  tayrr,  e,  dt- 
widm  1^  firpt  grry  into 
Iwt^  6  and  d^  hi  B,  a 
•■•II  fttrt  of  the  cortiesil 
ggWjMiOtfffa  eunvoUtiLm 
ii  rapmcftlifd,  majciillit^l 
l»  ibow  tonrt  ett-mrly  the 
ralotY*  fO«iUnn  (.*(  th«  stmU  ;  a,  auperfi^al  i)rhite  hyer  ;  ft,  ruddish  grey  l^ytr  ;  c,  inter 
rn^BrnU  white  hyet  :  tl,  iuner  part  of  the  outer  grey  layer  ;  f,  thtu  i*bile  layer  :/,  inne 
gnf  byw  ,  ff,  v^Uamg  white  fibres  from  the  medollury  sub«taae«  of  the  convoluiio 
f  Iftto  the  l«>eri  i>f  tli^  conimi  fifhsunoe. 
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thick  oyer  all  parts  of  the  cortical  subBtance,  but  becomes  thicker  as  it  approaches 
tlie  borders  of  the  convolated  sarface;  it  is  accordingly  less  conspicnous  on  the 
lateral  convex  aspect  of  the  hemispheres,  and  more  so  on  the  convolations  situated  in 
the  longitudinal  fissure  which  approach  the  white  surface  of  the  corpus  callosum,  and 
on  those  of  the  under  surface  of  the  brain.  It  is  especuilly  well  marked  on  the 
middle  lobe,  near  the  descending  comu  of  the  lateral  yentricle,  where  the  convo- 
luted surface  is  bounded  by  the  posterior  pillar  of  the  fornix,  and  it  has  been  there 
described  under  the  name  of  the  reticulaUd  white  substance.  It  consists  of  remark- 
ably  fine  tubular  fibres,  for  the  most  part  varicose,  which  run  parallel  with  the  sur- 
face of  the  convolutions,  but  intersect  each  other  in  various  directions.  The  ter- 
mination and  connections  of  these  fibres  arc  unknown.  This  superficial  white  layer 
contains  also  a  few  small  cells  with  processes,  and  an  abundant  granular  matrix. 
2.  Immediately  beneath  the  white  layer  just  described,  is  found  a  comparatively  thick 
layer  of  grey  or  reddish  grey  matter,  the  colour  of  which,  as  indeed  of  the  grey  sub- 
stance generally,  is  deeper  or  lighter  according  as  its  very  numerous  vessels  contain 
much  or  little  blood.  Then  follow,  8.  Another  thin  whitish  layer ;  and  4,  A  thin 
grey  stratum.  This  last  lies  next  to  the  central  white  matter  of  the  hemisphere. 
Remak  considers  it  as  similar  in  nature  to  the  gelatinous  substance  of  the  spinal 
cord.  According  to  this  account,  the  cortical  substance  consists  of  two  layers  of  grey 
substance,  and  two  of  white ;  but  in  several  convolutions,  especially  those  situated 
near  the  corpus  callosnm,  a  third  white  stratum  may  be  seen,  which  dirides  the 
most  superficial  grey  layer  into  two,  thus  making  six  in  all,  namely,  three  grey  and 
three  white. 

Fig.  883. 


Fig.  883.^MiNi7TE  Structure  o7  the  Ckrkbkal  Substance  (from  Kolliktr),  MAOMiriEB 
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A,  cells  and  structural  elements  from  the  inner  part  of  the  cortical  substance  of  the 
cerebral  convolutions;  a,  larger  cells,  chiefly  from  the  middle  grey  layer,  showing  a 
variable  number  of  radiating  processes ;  &,  smaller  cells  from  the  more  superficial  grey 
layer,  in  part  belonging  to  connective  tissue;  c,  a  nerve-fibre  with  its  axis-filament 
partly  exposed. 

B,  finest  nerve-fibres  from  the  superficial  white  layer  of  the  cortical  substance  of  a 
convolution,  some  showing  the  varicose  condition. 


The  cortical  grey  substance  consists  of  nerve-cells  of  rather  variable  size,  which  are 
angular,  fusiform,  round,  or  oval  in  shape,  and  for  the  most  part  caudate,  and  lie  in  a 
granular  matrix ;  also  of  small  nucleus-like  vesicles,  which  resemble  those  seen  in 
the  cortical  substance  of  the  cerebellum,  and,  according  to  Todd,  are  here  also 
collected  into  a  special  stratum.  In  the  middle  grey  layer,  the  cells  are  of  variable 
size,  some  being  so  small  as  to  resemble  nuclei ;  but  others  of  much  larger  dimen- 
sions arc  abundant,  and,  according  to  Kolliker,  present  from  one  to  six  processes. 
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It  Utt  inaefisofl  grtj  Icfer  tbe  eelU  hmre  eimikr  chamctera,  but  often  contAtn 
p$m&uU^  iaAti«T.  Tubuliir  fibro«  eilst  tbroy^lioat  r  those  of  one  net  run  par3.UeI 
vjtb  tli«  tarfaci!*  ADil  at  cerUin  deptli^  are  more  den^ty  Hgj^regated,  »o  a»  to  forta 
(Jm  befoi^iuenlioiicd  irhi£«  lajera  ^  they  are  sUo  present  in  tbe  ititerreDiDg  grey 
italA,  bnl  there  tbej  are  wider  apart.  The  manner  in  w1iiL*li  they  begin  and  cud  ij» 
not  Jpsiowp ;  it  w^liiH  not  improbabJo,  liowever,  that  they  are  dcpcDdeneie*  gf  the 
cumttiiaittn^l  tysiem  af  fibril,  The.>^e  atrntificd  fibres,  if  i\my  migbt  be  so  called,  itre 
iftlttMCi«d  by  another  «Gt  of  tubular  fibres,  whieb  come  from  the  oeatral  white 
■■i  of  tlie  hemu|^herea,  aoii  nin  perpendicularly  tbrotigh  the  cortical  Mtib^Unce, 
%Mmmktwi^  filler  and  dpreadiag  more  ont  from  each  other  &a  thoy  appi-i>Acb  tbe  surface. 

Tbe  faitlMr   di^fMHiiion   of  tbe^c  centtul  or  perpL'ndieular   fibres  m  uueertam; 
Tileallll  ilewrJbeA  ibem  as  forming  terminal  loopa  or  arebi^s,  bo  I  this  ia  denied  liy 
and  Hannofer.    lEemak  fitate«  that  they  grtidoally  ditMippear  from  yiow  ni 
d«pi)i«,  M  tbty  pa«4  throngluthe  aoceesAive  lajci^,  the  loAt  of  them  vaniHli- 
in   the  caperfidal  grey  stratum  ;  but  be  ia  unable  to  my  poeittvety  bow  they'd 
iiial«.     U  ftometioies  i^eiEied  to  him  ta  if  the  Xn^i  of  tbemi  after  intenfeet£ng  the  ' 
of  the  deeper  white  dtratuo],  Wcame  cfititiiiaoiid  with  those  of  tbe  outermost  i 
i  \m%  of  tfaifl  he  by  no  mean^  ipeaka  eoiit)<l«ntly.     Hannover  malnUinii  that  , 
ilfto  perpcndieukr  Gbrea  are  connected  at  their  extremitie«  with  the  nerve-celU  in  ibo  j 
««rtk^  •iibntJince. 

Tbe  p«y  matter  of  Ihe  iamitia  cinerea,  tuWr  eineretim,  and  poaterior  perforated  I 

^ot,  ^fieatii  both  in  the  bma  of  tbe  bmiu  and  iQ  the  Qoor  of  tbe  third  ventricle. 

^e  lMlli*lf  ciner^  ia  eoDneeted  externiilly   with  the  grey  mistier  of  tbe  atiterior 

mfaftlilrt  «pot,  and  from  tliat  point  a  eontiuuity  of  grey  matter  can  be  tmeed  to 

ffWltlttg  of  the  olfi^tory  bulb.     Thua  al^O  eonimi^tty  is  eHt^blialied  between  the 

y  matter  of  tbe  hemiiiphcre^  and  that  of  tbe  interior  of  the  bmm. 

IIL  The  0^  mait^r  a/ ihe  interior  of  the  cerebrum  may  be  eiamioed  in  tbe  aeries 
ttf  ita  deposita  from  behind  forwards. 

in  tho  4^rura  ixrebri,  the  grey  matter  Ia  collected  into  a  dark  masa,  tbe  locua 
wiger,  which  iiea  between  ^e  crust  and  the  tegmentum,  and  is  alr«o  dlffu^d  among 
1^  CiaelcaU  of  Ihe  tegmentym;  bebw  tbl^  it  ia  cod  tin  nous  with  that  of  tbe  pom 
tad  madttlto  obloiigat4t,  and  through  them  with  that  of  the  spinal  conl  m  bas  ttU'eady 
botn  toflldeiitly  described.  In  tbe  upp^r  part  of  fmch  tegmentum  iti  a  round  ruddUh 
grey  een*4^,  tbe  ted  eentrc  of  Stilling*  tbe  Riiperior  olive  of  Luya»  J 

la  Iht^  e^eatre  of  each  of  ihii  a/rpitm  fpiatin^fmittfi  grey  matter  ia  also  found  ;  and  fl 
thia  eotlection  i*  «Lated  by  Hnnuhke  to  be  continnou«  below  with  tbe  posterior  eornu 
of  Uia  pt*y  matter  of  the  ppinat  eotti,  posteriorly  with  that  of  tbe  corpus  den  tat  om 
of  the  oereltcltum^  and  anteriorly  with  the  toft  comtnifisurej  tiic  ^{^ptum  lueidiiin, 
optic  thalami,  and  eorptis  eatloenm,  Urey  matter  occurs  also  in  the  pkieal  gland, 
aB«t  ii^  the  corpora  genicuEata.     The^  \a&t  bodies  appear  to  be  appendages  of  the 

n^f  grwy  matter  of  ttie  i!>piie  lAo/arrur^  cooititatea  the  prmeipal  bulk  of  that  body  ; 
It  1%  howofer,  partially  difided  into  &n  ioiier  and  an  outer  portion,  by  white  fibroa 
^^jMMii&g  through  it. 

^B    Thi!  €r>rpi£a  tdricUum  containA  three  grey  centres.    That  which  formH  the  intra- 

^H^nirkular  portion  of  tbe  body,  and  ia  connected  mferiorty  with  tbe  lamina  clnerea, 

^V^ad  Willi  that  portiiin  of  the  grey  matter  cf  the  optic  thalamuH  wlileb  m  seen  in  the 

^1  tkM  T^dktnele,  u  named  ibe  nudeas  caud*2tits.     Tbe  pniiL-ipal  centre  uf  tbe  extrar 

^        Wi»llkillar  portion,  named  nudeus  Untictthiris^  €%XQtnii\  and  iiifeiior  to  the  nuclcnaj 

owdatuiw  i*  separated  from  that  ceutro  by  the  white  aubstaneo  of  the  fibroua  eooe,  [ 

wUclliw  M  it  pai$4e0  outwardEt,  appear9^  when  cut  aeroai^  m  a  broad  white  baml  exU^nd^J 

lag  fiwn  behind  forwardti,  and  tmvecved  by  gtnn  of  grey  matter  paftning  from  onel 

<HUfii  la  Ibe  other.     Between  Ihe  nuclena  Ieiitica1ari«  and  the  i^nland  of  IteiU  wliii:kf 

Iki  o|ip(Mit«  to  it,  there  intcrrenei  a  thitt  lamelllform  deposit  of  grey  matter,  tH« 

tfr-         -■-■     1  Anioldt,  or  dauMrum  (Biirdacb),  which,  in  a  traMTorae  aection 

HR  .  The  leuUcubtr  nnclcus  U  contiituons  with  ibe  grey  matt«r< 

iMSW*  X"-' ^i^d  spaee. 

oorpu^  fttriatuin  and  opttc  tbalamua  contain  cell*  very  much  like  ibo*e  of  the 
bfrtant'o.     In  the  corpora  quadrigemiim  there  are  larger  crll<  jhHT^nja^bint^, 
cho#c  of  the  c(?rebeUum«  b««Meii  rery  amaH  celU  and  nti 
matter,  forming  thi^  unified    lociu  niger  of  the  eerebr<»i  , 
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CEHEDEO-SPIXAL  MEMBRANES. 


that  in  the  floor  of  llie  fourtli  Yentrklflp  eontum  eaudtte  cotU,  numj  of  iben  «f  Ibc 
largest  fttx;&,  with  lotig  u^ip^ndjig^,  ami  deeply  coloured  with  pigment  (BaiiEOVer* 
Bc«;h.  Mioroeeop.  sar  le  Hvat^me  Nerveax.     Copenhaijerit  lS4il), 

The  piocol  ho'ly.  like  tiie  plinitarj  Iwdy,  h»»  alreadj  been  «tjfll!ciently  described. 
The  deep  connection  of  somo  of  the  cnmial  nerrei  wiib  the  biisiil  part^  of  the  cere- 
hrum^  lifl  wdl  &3  ilint  of  others  mih.  the  romainiDg  portionB  of  th«  ^ueepbalop^  ivill 
be  referred  to  iu  the  descriptioD  of  thene  neryeB. 


THE  MEMBRANES  OF  THE  BRAIN  AND  SPINAL  CORD. 

The  oerebro-Bpinal  axia  ii  protected  by  thre«  memhianu,  name^l  fdm 
nteninffts.  They  are  :— 1.  An  external  fibrous  membrfide,  named  the  ilnra 
tnairr^  which  closely  liuea  the  interior  of  the  tiknll,  aiid  forms  &  loose  »heath 
ill  the  ispinal  canal  ;  2-  An  internal  areoUj^^aiicnlar  tunic,  the  pia  maier^ 
which  acctirately  covers  the  brain  ami  3|.iin%l  cord  ;  and  3.  An  intermediate 
Byroiis  sue,  the  arachnoid  niombrane,  which,  by  it*  parietal  and  vwceral 
lay  en,  eoverB  the  internal  surface  of  the  dura  mater  on  the  one  hondj  aud 
ji  reflected  over  thij  pia  malar  on  the  other. 

TBE    DUB  A    M4TEK. 

The  dnra  niaicrf  a  very  atrong  dense  inelastic  Bbroua  tunic  of  confide rable 
thickness,  ia  cloeely  lined  ou  its  inner  surface  by  the  outer  portion  of  the 


Fig.  384, 
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Fig.  3S4, — The  Ceasium  ope»ki>  to  snow  thi  Falx  of  tbk  CKREBacK,  ASDTwtTOEWit 
OF  Tnc  CkrebbllijiIp  i 
*,  riglit  aide  of  the  falx  eerehri ;  a\  its  unterior  narrow  part  attached  to  the  crista 
gaili  ;  ht  t«nt<iriuii]  eerct:«11i  of  the  right  flide^  unitfid  to  the  hoise  uf  the  falx  e^r^bri 
from  2  in  3,  in  the  liinj  ctf  ibe  ^.trnight  flinua*  i»iid  {Lttached  to  tbe  superior  border 
of  thi!  pt'troos  bone  betwefiu  3  and  3'  j  b'f  aperture  tjetween  the  right  lud  left  divuiuns 
of  the  tenturiuEo  fur  the  iftthmnji  cerebH  ;  1|  1,  the  superior  bngjtndinal  smut ;  2,  %  Ibe 
iiiferiur ;  3,  3|  th«  Uteral  iiunn ;  3,  3'^  ibe  «Dperbr  petroiaL  linos ;  3',  is  oioie  *> 
aaterier  ahuoid  proevjsa. 
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arachnoid,  and  with  it,  therefore,  forms  a  fibro-serous  membrane,  which  is 
free,  smooth,  and  epitheliated  on  its  inner  surface,  where  it  is  turned 
towards  the  brain  and  cord,  but  which,  by  its  oater  surface,  is  connected 
with  the  surrounding  parts,  in  a  somewhat  different  manner  in  the  cranium 
and  in  the  spinal  canaL 

The  outer  surface  of  the  cranial  portion  adheres  to  the  inner  surface  of 
the  bones,  and  forms  their  internal  periosteum.  The  connection  between 
the  two  depends,  in  a  great  measure,  on  blood-vessels  and  small  fibrous 
processes,  which  pass  from  one  to  the  other ;  and  the  dura  mater,  when 
detached  and  allowed  to  float  in  water,  presents  a  flocculent  appearance  on 
its  outer  surface,  in  consequence  of  the  torn  parts  projecting  from  it.  The 
adhesion  between  the  membrane  and  the  bone  is  more  intimate  opposite 
the  sutures,  and  also  generally  at  the  base  of  the  skull,  which  is  uneven, 
and  perforated  by  numerous  foramina,  through  which  the  dura  mater  is 
prolonged  to  the  outer  surface,  being  there  continuous  with  the  pericranium. 
The  fibrous  tissue  of  the  dura  mater  becomes  bltnded  with  the  areolar 
sheaths  of  the  nerves,  at  the  foramina  which  give  issue  to  them. 

In  leaving  the  skull,  the  dura  mater  is  intimately  attached  to  the  margin 
of  the  foramen  magnum  ;  but  within  the  vertebral  canal  it  forms  a  loose 
sheath  around  the  coid  (theca),  and  is  not  adherent  to  the  bones,  which 
have  an  independent  periosteum.  Towards  the  lower  end  of  the  canal,  a 
few  fibrous  slips  proceed  from  the  outer  surface  of  the  dura  mater  to  be 
filed  to  the  vertebrse.  The  space  intervening  between  the  wall  of  the 
canal  and  the  dura  mater  is  occupied  by  loose  fat,  by  watery  areolar  tissue, 
and  by  a  plexus  of  spinal  veins. 

Opposite  each  intervertebral  foramen  the  dura-matral  theca  presents  two 
openings,  placed  side  by  side,  which  give  passage  to  the  two  roots  of  the 
corresponding  spinal  nerve.  It  is  continued  as  a  tubular  prolongation  on 
the  nerve,  and  is  lost  in  its  theath.  Besides  this,  it  is  connected  with 
the  circumference  of  the  foramen  by  areolar  tissue. 

The  fibrous  tissue  of  the  dura  mater,  especially  within  the  skull,  is  divi- 
sible into  two  distinct  layers,  and  at  various  places  the:$e  layers  separate 
from  each  other  and  leave  intervening  channels,  called  sinuses.  These 
sinuses,  which  have  been  elsewhere  described,  are  canals  for  venous  blood, 
and  are  lined  with  a  continuation  of  the  internal  membrane  of  the  veins. 

The  dura  mater-  also  sends  inwards  into  the  cavity  of  the  skull  three 
strong  membranous  processes^  or  pariitioiiSy  formed  by  duplication  of  its 
inner  layer.  Of  these,  one  descends  vertically  in  the  median  plane,  and  is 
received  into  the  longitudinal  fissure  between  the  two  hemispheres  of  the 
cerebrum.  Thii  is  the  falx  cerebri.  The  second  is  an  arched  or  vaulted 
partition,  stretched  across  the  back  part  of  the  skull,  between  the  cerebrum 
and  the  cerebellum  ;  it  is  named  the  tentorium  ccrebelli.  Below  this,  another 
vertical  partition,  named  falx  cerebelliy  of  small  extent,  passes  down  between 
the  hemispheres  of  the  cerebellum. 

The  fcdx  cerebri  is  narrow  in  front,  where  it  is  fixed  to  the  crista  galli, 
and  broader  behind,  where  it  is  attiched  to  the^middle  of  the  upper  surface 
of  the  tentorium,  along  which  line  of  attachment  the  straight  sinus  is 
situated.  Along  its  upper  convex  border,  which  is  attached  above  to  the 
middle  line  of  the  inner  surface  of  the  cranium,  runs  the  superior  longi- 
tudinal sinus.  Its  under  edge  is  free,  and  reaches  to  within  a  short  distance 
of  the  corpus  calloaum,  approaching  nearer  to  it  behind.  This  border  con- 
tains the  inferior  longitudinal  sinus. 

The  tentorium^  or  tent,  is  elevated  in  the  middle,  and  declme^  ^oYiw^^ii^ii^ 
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in  all  directions  towards  its  circumference,  thus  corresponding  in  form  with 
the  upper  surface  of  the  cerebellum.  Its  inner  border  is  free  and  concave,  and 
leaves  in  front  of  it  an  oval  opening,  through  which  the  isthmus  encephali 
descends.  It  is  attached  behind  and  at  the  sides  by  its  convex  border  to 
the  horizontal  part  of  the  crucial  ridges  of  the  occipital  bone,  and  there 
encloses  the  lateral  sinuses.  Farther  forward  it  is  connected  with  the  upper 
edge  of  the  petrous  portion  of  the  temporal  bone — the  superior  petrosal 
sinus  running  along  this  line  of  attachment.  At  the  point  of  the  pars 
I)etrosa,  the  external  and  internal  borders  meet,  and  may  be  said  to  inter- 
sect each  other — the  former  being  then  continued  inwards  to  the  posterior, 
and  the  latter  forwards  to  the  anterior  clinoid  process. 

The  falx  ceiebelli  (falx  minor)  descends  from  the  middle  of  the  posterior 
border  of  the  tentorium  with  which  it  is  connected,  along  the  vertical  ridge 
named  the  internal  occipital  crest,  towards  the  foramen  magnum,  bifurcating 
there  into  two  smaller  folds.  Its  attachment  to  the  bony  ridge  marks  the 
course  of  the  posterior  occipital  sinus,  or  sinuses. 

Structure. — The  dura  mater  consists  of  white  fibrous  and  elastic  tissue,  arranged  in 
bands  and  laminae,  crossing  each  other.  It  is  traversed  by  numerous  blood-vessels 
which  arc  chiefly  destined  for  the  bones.  Minute  nervous  filaments,  derived  from 
the  fourth,  fifth,  and  eighth  cranial  nerves,  and  from  the  sympathetic,  are  described 
as  entering  the  dara  mater  of  the  brain.  Nervous  filaments  have  likewise  been 
traced  in  the  dura  mater  of  the  spinal  column.  (Luschka  and  Blldinger,  quoted  by 
HyrtL) 

THK   PIA   MATER. 

The  pia  mater  is  a  delicate,  fibrous,  and  highly  vascular  membrane,  which 
immediately  invests  the  brain  and  spinal  cord. 

Upon  the  hemispheres  of  the  brain  it  is  applied  to  the  entire  cortical 
surface  of  the  convolutions,  and  dips  into  all  the  sulcL  From  its  internal 
surface  very  numerous  small  vessels  enter  the  grey  matter  and  extend  for 
Some  distance  perpendicularly  into  the  substanr«  of  the  brain.  The  inner 
surface  of  the  cerebral  pia  mater  is  on  this  account  very  flocculent,  and  is 
named  tomentum  cerebri.  On  the  cerebellum  a  nimilsr  arrangement  exists, 
but  the  membrane  is  finer  and  the  vessels  from  its  inner  surface  are  not  so 
long.  The  pia  mater  is  also  prolonged  into  the  ventricles,  and  there  forms 
the  velum  interpositum  and  choroid  plexus. 

Structure.— li^he  pia  mater  conitisU  of  interlaced  bundles  of  areolar  tissue,  con- 
veying great  numbers  of  blood-vessels ;  snd,  indeed,  its  peculiar  office,  both  on  thie 
brain  and  spinal  cord,  seems  to  be  that  of  providing  a  nidus  or  matrix  for  the 
support  of  the  blood-vessels,  as  these  are  subdivided  before  they  enter  the  nervous 
substance.  According  to  Fohmann  and  Arnold,  it  contains  numerous  lymphatic 
vessels.  Purkinje  dec'cribes  a  rctiform  arrangement  of  nervous  fibrils,  derived,  accord- 
ing to  Kolliker  and  others,  from  the  sympathetic,  the  third,  sixth,  facial,  pneumo- 
gastric,  and  accessory  nerves. 

On  the  spinal  cord  the  pia  mater  has  a  very  dififerent  structure  from  that 
which  it  presents  on  the  en«ephalon,  so  that  it  has  even  been  described  by 
some  as  a  different  membrane  under  the  name  neurilemma  of  the  cord.  It 
is  thicker,  firmer,  less  vascular,  and  more  adherent  to  the  subjacent  nervous 
matter  :  its  greater  strength  is  owing  to  its  containing  fibrous  tissue,  which 
is  arranged  in  longitudinal  shining  bundles.  A  reduplication  of  this  mem- 
brane dips  down  into  the  anteiior  fissure  of  the  cord,  and  serves  to  condnoi 
blood-vessels  into  that  part.  A  thinner  process  passes  into  the  greater  part 
of  the  posterior  fissure.     At  the  roots  of  the  nerves,  both  in  the  i 
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in  Ib0  €fmiitam«  the  pm  mater  becomes  contiiiooos  witli  tbe  neurilemnia.     It 
^  Mi|kpU«d  with  nerirea  from  tho  sympathetic 

TowATiis  the  npp^r  part   of  the  cotd,  the  pia  m»t«r  presetitii  &  greyiali 
iMtUeil  t^pfpmmuG^f  which  is  owing   to  pigment  partioleB  deposited  within 


11»  <rrtffAnc»Vi  is  a  vefy  ftoe  tlelieaia  serous  membrftne,  which,  like  otimr 
tteailiniti<e«  of  thiil  oUii^%  forms  the  lining  boundary  af  a  shut  aac,  Thi) 
wil]»  of  Ihta  i»Q  cooaiflt  of  two  portiona^  one  of  which^  a  dJAtinct  membmtje 
M  llw  citrfaoe  of  the  pt»  tnater,  h  the  visceral  or  cerebral  layer  of  tbu 
vhOe  th#  other^  gi^^ig  the  smooth  surface  preaooted  bj  the  dyra 
ita  tut^rior,  b  described  by  some  anatomists  aa  the  parietal  layoi^fl 
•I  llie  umeh&oid,  whik,  aocording  to  the  view  taken  by  others,  it  is  merijljf  f 
the  MsroD*  Rurfkoe  of  the  dura  matt^, 

Hie  fwrie^^  wall  of  the  amebnoid  apace  ia  invested  with  a  layer  of  polygonal 

^lUiellA]  o«lb,  which  are  flattened  and  nucleated,      BetideH  thiAj  it  preaeiUs 

tu  iht  gf««i«r  part  of  it^  exU^nt  no  tiasue  distinct  from  the  dura  mater  ;  and 

htwx  it  is   that  KoUiker  and  others  object  to  the  term  parietal  kyer  of 

ihfi  armchnoid  membrane  as  applied  to  the  strncture  of  thi%  surface.      Il  may 

h*  laontionedj  hf^wev^r,  that  in  certain  receises,  as  for  example  at  the  sides 

l^jpf  the  eriata  galLij  and  bet  ween  the  trabeculi^a  into  which  the  de^p  fibr»i  uf 

h«  durA  mater  are  thrown  in  the  neigbb<jurhoDi  of  the  superior  lotigitndinid 

i«%  a  vmall  amount  of  delicate  connective  tifsaue  hen  eat  h  the  epitheliutii 

be  di^tingnisheti  from  the  dense  fibres  of  the  dura  mater, 
Hie  mseeral  layer  of  the  arachnoid  is  a  distinct  trausparent  membrane 
f^ck  pAiaes  over  th^  various  eminences  and  depresBionjt  on  the  cere  brum 
oerobeUum,  without  dipping  into  the  Hulci  anrJ  smaller  iissurus  ;  nor  la 
mufb^mly  and  closely  ad  here  ut  to  the  piii  mater.  The  interval  left 
luiwetiai  iha  arachnoid  membrauo  and  pia  mater  ia  named  generally  the 
labttnchuoid  apacet 

This  sub^tra^hnoid  »pace  ia  wider  and  more  evident  in  some  portions  than 

^^ID  oibera.     Thus,  in  the  longitudinal  &sure,  the  arachnoid  does  not  deiceud 

^^0  the  bottom,  but  parses  across,  immediately  below  the  edge  of  the  fair,  at 

^B^  kill*  4iatance  above  the  corpus  callodum.      In  the  interval  thus  left,  the 

^EjHtaiifli  of  the  corpus  callosuui   run  backwards  along  that  body.      At  the 

^^ham  of  the  brain  and  in  the  spinal  canal  there  is  a  wide  interval  betweou 

tb«  aimcliuotd  aud  the  pia  mater.     In  the  ba»e  of  the  brain ,  this  subarachnotii 

ifiaea  extenda  in  front  over  the  pons  and  tlie  interpeduncular  recess  at  far 

fbrwmnfs  mm  the  optic  nerves^  and  behind  it  forms  a  considerable  interval 

thi9  cerebellum  and  the   back   of  the  medulla  oblongata.     In  the 

I  eftnil  it  stUTounds  the  cord,  forming  a  spaoe  of  considerable  extent. 

A.  certain  quantity  of  Jluid  m  contained  between  the  arachnoid  membrane 

ftftd  tli«  dura  mater  ;  but  it  haa  been  aligwn  by  M&gendie  that  the  chief  pari 

oC  tlie  cerebro-spinal  fluid  m  lodged  uader  the  arachnoid,  in  the  subarachnoid 


I 


lli^ondie  also  pointed  out  the  existence  of  a  sort  of  septum  dividing  the  m 
sail  Bitbarachiioid  spaoe  at  the  baek  of  the  eord.      Thk  is  a  thin  mem«  ■ 


spaoe 
himuoQM  i^rtitioD,  which  pastel  in  the  median  plane  from  the  pia  mat«)r 
oirering  the  posterior  median  fissure  of  the  cord  to  the  opposite  part  of  the 
looM  portion  of  the  arachnoid  membrane.  It  is  incomplete  and  cribriform  ; 
and  ooowAts  of  bundles  of  white  fibres  interlaced  more  or  lem  with  one 
Fibrous  bands  of  the  s^ne  texture  pass  across  tho      '  >id 
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ftpAce  in  VKiiona  aituatiomt  both  wilhiii  tlie  spiuAl  c&nal  itDrl  lit  ttk&  Uaaa  of 
the  br&LD,  stretchi&g  thua  from  the  arachuoid  metubraue  to  the  pia  mater. 


FifT.  3S5.— Tiu?favEftSB  S^ertoif  or  the  Srnrjkt 

If  iluriL  mater  or  theo  ;  ^,  fittriet&l  la^er  of 
XUn  nmchtmd  lu  em  bra  tie  ;  3^  internal  or  \^ttm 
Af^htiotd ;  4  and  7*  auliKrachooid  caviljr  or 
api^ea;  §,  hinder  i^ait  of  tb«  antem-kt^ml 
(?<>tumEi ;  6,  ijiace  btitvceD  the  a.r:ichQtiiil  mid  the 
dura  lufttcr^  or  between  the  inner  liod  onttr  folds 
of  the  anH'buQid  membrane ;  S^  reflect iod  of  the 
one  fold  laiothc  other  ;  9,  &h84ilh  furnbhed  to  the  spiiml  nenre  by  the  dum  mAt«r  ;  10, 
|io8teKor  giuigHmiic  ruot ;  11*  Bmftller  AtiteHor  root;  12,  &€i;tioii  of  the  IrgAtnetittiia 
deutieiilHtiitn.  This  figure  d>ic»  tuA  fiho?'  the  ftifptam  whi^h  poBterlorly  divided  the 
sabiimchnoid  spa^  into  right  and  Jo  ft  pirla  :  thi»  ttauld  he  placed  betweea  the  Amchuoid 
ftt  3j  and  the  piA  [uJLterfiuverm^  the  pcwWi  ior  iudk»  of  the  cord. 

As  the  cerebral  and  ap'tial  uerTes  proceed  to  their  foraniina  of  exit  from 
witbLn  the  dura  mater,  they  Kre  loosely  surrounded  by  tubular  aheatbs  of 
the  arachnoid  membrane,  whioh  exteud  along  each  nerve  from  the  vlaciTtd 
to  the  piirit^tal  layer. 

Btntdure^^Whtn  examined  under  the  microscope,  the  Ti»cejal  or  true  fitach* 
noid  IB  found  to  eooaist  of  Tery  cliBtinctly  Hcparated  riband-like  bundle*;  of  fibrona 
tiafiuo  iutcrlaeed  with  one  anothcrj  ami  a  t^iinple  layer  of  scaly  epitheUuni  on  the 
Rurfiice.  Volkmann  has  d»»cribed  a  rich  plexus  of  ncrvets  in  the  afjichnoid  meni' 
hranc  of  certain  rumluants.  Kalliker  has  fiiilcd  to  detect  their  presence  ;  but  they 
liare  been  again  dcAcTibcd  Uy  Bocbdalek^  who  tracea  them  to  Uie  portio  minor  of  tlie 
finh,  tlid  fallal,  and  acce^^oHus  nervt?s;  and  they  have  UkewUe  been  foHowed  by 
Lu!%chka. 

('erdiro-^pitiaJ  ^itid. — ThU  h  a  Fery  Tlrnpid  eerouB  fluid,  which  occnpiea  Ih©  sub- 
aT^cbnold  fipacG.  When  co]!l<3cted  immediately  after  deatht  its  quantity  waji  found 
by  Magendie  in  the  human  subJL»ct  to  vary  from  twt>  dracbme  to  two  ounces.  It  la 
ftlightly  alkalinOp  and  consists,  according  to  an  nniityaii  by  Lasaaigne,  of  PS  5  parti 
of  water^  tho  remaining  1'5  per  cent,  being  Bofid  nialter,  animal  and  valine.  In 
experiments  made  on  the  dog^  it  waa  found  by  I^tagendie  to  be  reproduced  in  thirty* 
six  hour***  after  it  bad  been  drawn  off  by  pwocturing  tlie  mcmbranea  at  the  lower 
part  of  the  cord.  When  pressure  i»  made  upon  tiie  biain,  the  quanLity  of  fluid  in  ihv 
spinal  Rulkarachnoid  spat^c  is  incr<!a^d,  and  eonverfiely^  it  may  be  forced  from  the 
«pinal  cavity  upwardi^  into  the  cranium. 

LigatMntHtn  deniicnlatum, — This  ia  a  narrow  fibroua  band  n?hicb  rune  along 
each  aide  of  the  spinal  cord  in  the  subarachnoid  space,  between  the  anterior 
and  posterior  roota  of  the  nerves,  commondiig  above  at  the  foramen  mag- 
num, and  n-^achiug  down  to  the  lower  pointed  end  of  the  cord.  By  its 
inner  edge  this  band  is  connected  with  the  pia  mater  of  the  cord,  while  its 
outer  margin  ia  widely  denticulated  ;  and  its  denticidHtions,  traveri^ing  the 
arachnoid  space,  with  the  arachnoid  membrane  rtjflectod  over  them,  are 
attached  by  their  pointa  to  the  iuuer  surface  of  the  dura  mater^  and  thus 
serve  to  support  the  cord  along  th©  mde^  and  to  maintain  it  in  the  middle 
of  the  cavity.  The  first  or  highest  donticulation  ia  fixed  oppoaite  tho 
margin  of  the  foramen  magnum,  between  the  vertebral  artery  and  tho 
hypogloBsal  nerve  ;  and  the  others  follow  in  order,  alternating  with  the 
sucoeaaive  pairs  of  spinal  nerves.  In  all,  there  are  about  twenty -two  of 
tJi0se  poiutB  of  insertioiip     At  the  lower  eud,  ttie  Uga^meutMrn  Oi^uU^i^lxwiv 
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mtf  h^  rtgnnled  as  cooiiim^d  into  the  terminal  filaiui^Dt  of  the  Bpinul 
oord«  trlticli  thus  oonneata  it  to  Ibe  dura  tnater  &i  lh«i  lower  end  of  the 
(See  Figure  341  and  342,} 


-It  ooiiAi«tA  of  wMlo  fibraus  tlt^ue,  mi^ed  with  m&nj  eixmedm^]y  Sne 
tihfm  vbieh  are  seen  oti  Applying  iM^ctk  acid*     It  Is  ohrioTial^  contltiuoiii 
•a  tlia  «iiM  hand  wiLh  Lh<3  fibroua  iU&ue  of  the  pb  mister,  and  on  tha  other  with  that 
«f  Ibe  daim  mater. 

The  pa  goftter  of  tbe  eord  pTes<?iit8  a  conspicuous  fibrou^i  band,  running 
down  m  ffi#nt  <iT«r  tby  anterior  mudmji  fiastire.     This  waa  named  by  Ilmller, 

Utandutit  Fa€€humL — Upon  the  external  iorfaoe  of  the  dura  mater,  in 
Um  ridnity  of  ibe  longitutlinat  ynus^  are  ieen  numerous  »iuaU  pulpy  looking 
ckrjitiQnSy  geneimlly  collected  into  cloiterfy  named  g1aiid»  of  P^voebioni, 
Hitt  ituier  tiiirfaoe  of  Ibe  calvariam  i»  irmrked  by  little  pit:i,  which  rtiodye 
tioiB  stiiiiieiioe^      SEmilar  excrescences  are  meh   on  the  internal  aurfaca  of 

Kdurm  mater,  and  upon  the  pia  muter  'On  f  ach  aide  of  the  lotigitudiufU 
a,  anil  aldO  proje4^ting  iuto  the  interior  of  that  ainua.  Occasioually  tbtfy 
fbtsiiii  aloa  in  other  dtnTttioua* 
htMm  bodiea  are  not  found  at  birth ;  and  accord  tog  to  the  brothers 
Weozifl,  they  eiJjit  oidy  in  very  am  all  number^  if  at  all,  before  the  third  yt-ar. 
Allpr  tbe  BuTenth  year  they  are  uauiiUy  fouud,  and  they  increase  in  uumbur 
gtfatly  aa  Ufe  adranoea  ;  in  some  caaea,  however^  they  are  altogether  want* 
bg.      lb  animalfl  there  appeaj^  to  be  no  correspond ijig  atructure. 

On  a  careful  examination  of  tbe  connectionu  of  these  bodies  it  will  ho 
Ibtind  thjit  the  eleTationSj  fonnd  on  tbe  enter  surface  of  the  cinra  mater  and 
within  the  lon^tudinai  sinus,  in  no  jniitauoe  take  origin  in  those  poiiitioupt, 
but  that  they  are  grape- like  bodies  wbicii  are  attached  more  de<jply,  and  in 
llMtr  grovth  have  perforated  the  dura  mater.  Their  precise  origin  aiid  nature 
long  the  stibject  of  consisting  opiuioni,  but  it  ha-^  been  satisfactorily 
by  l^iachki^  that  they  are  only  an  enlarged  condition  of  normal  yilli 
if  Una  aradmotd,  and  thut  no  other  structure  is  iuvolve<l  in  their  formation* 
Tliair  laoat  prolISc  ioorce  ia,  a^  one  may  very  soon  di^^coTer,  the  cerebral  or 
gfiarally  acknowledged  Uyer  of  the  arachnoid^  but  they  Ukewlse  aiisa  in  a 
■iMilar  manner  from  the  icroni  surface  of  tbe  dura  mater,  and  may  some- 
llMflS  hm  fbtind  of  all  siiees  in  the  recesses  into  which  that  aurface  ia  thrown 
la  tiia  ncighbonrhood  of  the  longituduial  sinus.  (Lu&ebka,  in  MiiUer'a 
Ai«^v»  1853  ;  and  '*  Die  Adorgedechta  ties  Meiifichlichen  Oebirna,'^  1855. 
Sea  alaci  Cleland  *'0n  Ttimoura  of  the  Dura  Mater,  (fee,"  in  the  Glasgow 
Journal,  1803,) 

BWOD-YESSEL9  OF  TFIE  BEATH  AND  SPINAL  OORa 

[Ae  onglii  and  course  of  these  veatels  h^re  already  been  dt^acribed  in  the 
Angeiology*  In  passing  to  their  distribution  the  ^veral  artencs, 
pawod  across  the  arachnoid  cavity,  enter  tbe  aiibarachnoid  space  and 
l^en  iiirld«  and  subilii^ide  into  branches,  which,  in  their  farther  ramification 
in  tba  Bonrous  centres,  are  supported  by  the  pia  mater,  and,  it  may  be 
nauEtltcd,  aro  more  deeply  placed  in  the  various  hasures  and  sulci  than  tbe 
tfjaall  Tca&a,  which  do  not  accompany  the  arteries,  but  pursue  a  di^erent 
f0Bna  a&d  are  smn  upon  the  surface  of  the  pta  mater. 

Mo(raaTcTp  it  ii  to  l»e  ohsi^ved  that^  wblldt  Ui€  mam  bTatidid!^  oC  tko 
jifw^Mi  Mfv  mimied  M  ihm  basG  of  tiie  brain,   the  pimdpil  ^els»  Wwi 
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towards  the  upper  snrfaoe  of  the  hemispheres,  where  they  enter  the  superior 
and  inferior  longitudinal  sinuses :  the  veins  of  Galen,  however,  coming 
from  the  lateral  ventricles  and  choroid  plexuses,  run  backwards  to  the 
straight  sinus. 

SIZE  AND  WEIGHT  OF  THE  ENCEPHALON. 

In  the  following  table  illustrating  the  average  weight  of  the  adott  male  and  female 
brain,  the  results  obtained  by  Sims,  Clendinning,  Tiedemann,  and  J.  Reid  have  been 
brought  together  in  such  a  form  as  to  exhibit  in  groups  the  most  commonly  prevail- 
ing weight ;  the  numbers  being  also  simplified  by  the  omission  of  fractions.  (Sim% 
"  Medico-Chirurg.  Trans.,"  vol.  xix.,  pp.  353—7;  Clendinning,  "  Medico-Chirurg. 
Trans.,"  vol.  xxi.,  pp.  59—68;  Tiedemann,  "Das  Hirn  des  Negers,"  Heidelberg, 
1 837,  pp.  6,  7 ;  Rcid,  "  London  and  Edinburgh  Monthly  Journal  of  Medical  Science/* 
April,  1848,  p.  298,  &c.) 


Table  of  the  Average  Weight  of  the  Male  and  Female  Brain. 
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According  to  this  table,  the  maximum  weight  of  the  adult  male  brain,  in  a  series  of 
278  cases,  was  65  oz.,  and  the  minimum  weight  34  oz.  In  a  series  of  191  cases,  the 
maximum  weight  of  the  adult  female  bruin  was  56  oz.,  and  the  minimum  31  oz. ;  ^e 
difference  between  the  extreme  weights  in  the  male  subject  being  no  less  than  81  oc, 
and  in  the  female  25  oz.  By  grouping  the  cases  together  in  the  manner  indicated  by 
brackets,  it  is  shown  that  in  a  very  large  proportion  the  weight  of  the 
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nuiges  between  46  os.  and  53  oi.,  and  that  of  the  female  brain  between  41  oz.  and 
47  oz.  The  prfvailing  weights  of  the  adult  male  and  female  brain  may  therefore  be 
said  to  range  between  those  terms ;  and,  by  taking  the  mean,  an  average  weight  is 
deduced  of  49^  oz.  for  the  male,  and  of  44  oz.  for  the  female  brain,— results  which 
correspond  closely  with  the  statements  generally  received. 

Although  many  female  brains  exceed  in  weight  particular  male  brains,  the  general 
fact  is  sufficiently  shown,  that  the  adult  male  encephalon  is  heavier  than  that  of  the 
female, — the  average  difference  being  from  5  to  6  oz.  This  general  superiority  in 
absolute  weight  of  the  male  over  the  female  brain  has  been  ascertained  to  exist  at 
every  period  of  life.  In  new-born  infants  the  brain  was  found  by  Tiedemann  to  weigh 
on  an  average  from  14|  oz.  to  15j  oz.  in  the  male,  and  from  10  oz.  to  13J  oz.  in  the 
female : — a  fact  of  considerable  interest  in  practical  midwifery,  for  it  has  been  shown 
that  difficult  labours  occur  in  by  far  the  largest  number  in  the  birth  of  male  children. 
(Simpson,  London  and  Edinburgh  Monthly  Journal  of  Medical  Science,  1845.) 

With  the  above  results  the  observations  of  Peacock,  published  in  the  "  Monthly 
Joum.  of  Med.  Science  "  for  1847,  and  further  observationd  by  the  same  author  in  the 
*' Joum.  of  the  Pathol.  Soc."  in  1860,  in  the  main  agree. 

The  elaborate  table  compiled  by  Rudolph  Wagner,  and  published  in  his  *'  Yorstudien 
zu  einer  Wissensch.  Morphol.  und  Physiol,  des  Menschl.  Gehirns"  1860,  containing 
964  recorded  cases  in  which  the  weight  of  the  brain  had  been  ascertained,  may  also  be 
referred  to  as  another  recent  useful  contribution  to  the  knowledge  of  this  subject. 

in  illustration  of  the  variation  in  the  average  weight  of  the  brain  at  diiferent  ages 
the  following  table  is  given,  deduced  from  the  elaborate  researches  of  Dr.  Robert 
Boyd,  in  the  examination  of  the  brains  of  2,086  sane  persons  of  both  sexes  dying  in  the 
St.  Marylebone  Infirmary,  and  published  in  the  Philos.  Trans,  for  18G0.  The  weights 
are  stated  in  oz.  avoird.  and  decimal  fractions  of  them. 

Table  of  the  WeiglU  o/tlie  Brain  of  Ma  1cm  and  Females  at  different  Ages. 
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AnatomLitshave  differed  considerably  in  their  statements  a.s  to  the  period  at  which 
the  brain  attains  its  full  size,  and  also  as  to  the  effect  of  old  age  in  diminishing  the 
weight  of  this  organ.    Soemmerring  held  that  the  brain  reached  its  tuW  mc  a^i^  «axVi 
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&B  the  third  year ;  th«  W'etixeiji  and  Sir  W,  HAnstltan  ^Mt*l  the  p^ritxi  »botit  iheaereniht 
ftHil  Tierlemnnn  bttwei^ii  llie  seventli  and  eighth  yeam  Gail  and  Spuniheim  were 
of  opinio Q  that  the  brain  conUnned  to  grow  ualil  tho  furtl^tfa  yekt.  The  abafirvittioua 
of  Siiii}i,  Tiedemann,  and  lieid,  nppear  to  »how  tlmt  in  both  ^exes  the  weight  of 
the  brain  in  general  in(;re4i^e4  rjiiddly  up  io  ihe  seventh  yeur*  then  motie  alawly  to 
between  iUteen  and  twentj,  and  ngulii  mora  alowW  to  bet ^r ecu  thirty  one  &Qd  f«>rtj, 
At  which  time  it  reaches  its  maximum  point  Beyond  thai  period  thene  appeotv  ft 
ilov  bnt  progres^ivo  dimlnntion  itx  weight  of  fthoub  1  oz.  durtag  eaeh  Babaeqtioat 
decennial  period  ;  ilmi  confirming  tlie  opinion  that  the  brain  dimmljihes  ia  advaiMod 
life,  Aceordiog  to  Peacoi.-kj  the  maxttniim  weight  of  th@  bmln  k  ittattied  between 
the  ages  of  tweotj  and  thirty  years.  The  table  of  Boyd  inserted  above  would  appear 
to  nhow  a  somewhat  earlier  period  as  that  ^t  which  the  maxiinum  \w  tea/cheii  in  botli 
mxtn,  and  thai  the  period  of  decline  scarcely  begins  before  ^ijity  year^.  With  thia 
re^nH  the  observations  of  Husehke^  made  upon  the  bniin;^  of  35S)  men  and  245  women. 
In  f^eneral  agrae%  ('*  Sohiidelj  Hiruj  und  Seele  dea  Meai»cheii  und  der  Thlere,  ^/ 
1354.) 

All  other  HretiCDfitancea  being  alike,  the  aize  of  the  hrain  appean  to  bear  a  geneinl 
relation  to  the  mental  power  of  the  indiviilimh— aUhongh  many  in^^taneeft  occur  in 
which  this  rnle  is  not  appHcuhle.  The  brain  of  Curler  weighed  qpward^  of  ti4  dk.,  and 
there  are  other  recorded  examples  of  brains  bctonglng  to  men  of  great  talent  whicli 
nearly  equalled  it  in  weight.  ( lilniilie  Roua^eau,  "  Maladiu  et  antopsie  de  M.  O.  Cuvier/' 
Laiieette  Frao^jilae,  Mai  20,  1S32.)  On  the  oiher  hand  tlie  brain  in  idiots  Is  remark- 
ably small  in  three  idiots,  whose  age*  werefiixteen,  forty. and  fifty  yearsj  Tieilemann 
found  the  vreigbt  of  tbeir  rcapectiv«  hn^ina  to  be  lLf|  or.,  'lyj  ok,  and  *2'I^  ox.  ;  and 
Dr.  Slmj*  ret-ordi  the  case  of  a  female  idiot  twelve  year*  old,  whose  brain  weighed 
*27  0£.  Alh^n  Thomiion  han  found  Ihe  brain  of  a  lIwaT^^b  idiot  girl  seventeen  ycJSktA  of 
age  to  weigh  1  Si  OK,  after  pre^rvjitbn  in  nlcohoL 

The  human  bniin  ia  found  to  be  abi^ulotely  heavier  tban  that  of  all  the  lower 
animala  exeept  the  elepimut  and  whale.  The  brain  of  tho  elephant,  ai^cnr^Hug  to 
Ferriinlt,  Muuling,  and  Sir  A,  Cooper,  weighs  between  3  and  10  lbs. ;  wbikt  thMl 
of  the  whale  was  found  by  Kudolpbi^  in  a  specimen  15  feet  long,  to  weigh  np wards 
of  a  Iba, 

The  rehiiivt  v^eJgM  of  the  tacephalon  to  the  hod^  is  liable  to  great  variation  \ 
nevertheless,  the  fiLcba  to  be  gathered  from  the  tables  of  CI  en  rl  Inning.  Tiedemaun,  and 
Keid»  fnmtMb  this  interesUng  general  r&tnlt.  In  a  series  of  81  malesi  the  average 
proportion  between  the  weight  of  the  l^rain  and  that  uf  the  body  at  the  ages  of  tweniy 
years  and  upwards,  was  found  t>>  be  an  I  to  3i)'5  ;  and  in  a  Herlei^  of  32  females,  t^>  be 
as  1  to  36*46,  In  these  cases,  the  deaths  were  the  result  of  more  or  lesa  prolonged 
disenAe ;  bnt  In  six  prfrioasly  healthy  tnales^  who  died  suddenly  from  disease  or 
aceident,  the  average  proportion  was  1  to  40^3. 

The  proportionate  weight  of  tbe  brain  to  that  of  the  body  ia  much  greater  at  birth 
thiin  at  any  other  period  of  life^  being*  according  to  Tiederoannt  aljout  I  to  5  85  in  the 
mnSe,  and  about  1  to  6  5  in  the  female.  From  the  obi^ervationii  already  referred  to, 
it  further  appears  that  the  proportion  diminishes  gradually  up  to  the  tenth  y^r, 
being  then  nlKiut  1  to  14.  From  the  tenth  tn  tie  twentieth  year,  the  relative  inerea  « 
of  tlie  body  is  mofit  striking,  the  ratio  of  the  two  Itelng  at  the  end  of  that  period 
about  1  to  30.  After  the  twentieth  year,  the  general  average  of  1  to  3S  6  pnsraiU, 
witli  a  further  trldlng  decrease  In  advanced  life. 

Viewed  tn  relation  to  the  weight  of  his  hody>  the  brain  of  man  may  be  st&ted 
generally  to  be  heavier  tban  the  brain  a  of  the  lower  animals ;  but  there  are  aome 
exceptions  to  the  rule,  as  in  the  case  of  Gertaia  species  of  small  birds,  in  the  smaller 
apeT»,  and  in  some  ism&ll  rodent  ammalM, 

The  attempts  hitherto  made  to  measure  or  estimate  the  relative  proportions  of  the 
dififirent  eonvolnted  parts  of  the  cerebrum  to  each  other  and  to  the  degree  of  idI^IU^ 
genee,  either  more  directly  or  by  the  cnmioscopic  methods,  have  as  yet  been  attended 
with  little  Huceess,  The  mtre  reeent  reaeirches  of  Rudolph  Wagner,  which  hare  been 
farther  prosecnted  by  lib  son,  hold  ont  aome  promise  wL«n  fully  carried  out  to  afford 
more  definite  reaulta. 

These  researches  had  for  their  object  to  instittit^  an  accurate  comparison  between 
ihe  brains  of  certain  pe^vons  of  known  intelligence,  cultivation,  and  menlial  power, 
and  those  of  person??  of  an  ortUnary  or  lower  grade.     As  examples  of  btxina  j 
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hie  MJecCed  tha^  of  Profe«fu>r  Q^Ufta^,  a  well-kaowu  mailiematkL«a 
,  mud  Profeiaor  FucUs.  a  dkiical  teacher ;  and  o^  examp^ea  of  brains  of 
'  fiCTMiu,  LIijoms  #f  4  woman  of  2!^  and  ft  workman  najned  Kreb.4j  all  of  which 
U  csiESinistd  snd  meuorod  with  «terupuloua  care. 

Tha  feaenl  fesuJt  of  E.  Wagner'i»  reaoftrehea  ofion  thes^  ftad  otber  brains  maj  b« 
MtlDd  in  Ik  aa  IbUowi.  lAt.  Alihougli  the  greatest  number  of  braln.'i  li^LongiDg  to  men 
tf  M^crior  inlelleei  Mte  found  to  be  heavieel  or  largei^t^  ;et  there  aro«o  many  ia;dtaiie«$ 
tn  whl^  ilie  braioB  of  aueli  persons  hare  not  Aurpait«(ed,  or  have  evon  falkn  b«low  ttto 
tYer^ge  um  of  the  bnina  of  ordinary  pQriM:)na|  that  suporiontj  of  itize  c&nnot  in.  Ihd 
fftnt  utAbe  of  our  knowledge  be  regarded  ua  a  constant  aci^om^iauiinoDtof  sup<^Horliy 
ttf  ialdlatit,  even  wben  due  r«ig&rd  haa  been  paid  to  the  comparatire  »t:ittire  a  a  J  othor 
»  of  tile  Lodividuata. 
Il  would  appear  ihiit,  in  the  bmlnR  of  certain  persona  of  superior  intellect^ 
tl*  flgccbtal  eoAVoIatbiDs  have  b^n  found  mor«  numerous  and  mort*  deeply 
Afidttd  tlum  m  Xhotie  of  penaona  of  onjinary  monid  ciidowtnent^  and  withont  cuiti* 
Trtioit  But  numeron^  exeoptiooal  instanc&i  are  aldo  foond  ot  puiieity  of  convolutlona 
HilitiiTeiit  with  aoperior  intellect,  wbieh  make  it  iiuposi^ible  at  present  to  deduce  any 
«Bftefii  eoneloAkon  witb  respect  to  the  relation  between  this  numbor  or  ejclent  of  the 
fODtnlBiUNM  ttiid  tbe  intellectual  iDanifedtattona  in  dlQerent  pentonjk 

T&d  cmrcAt]  m^stMnrcment  of  all  the  convolutions  and  the  interrerutig  f  roorei  in  the 
hmjt  Indnt  above  montjoued  ba^  been  carried  out  by  the  younger  Wagner,  and  tbo 
r^^nlU  of  thefte  mesiKiiretoonts  puhtidied  by  him  aa  an  appendix  to  hit 
r«  tmii«e^  (Hermann  Wagnerp  '^  Maa^^be^ltmrnungen  der  UberQiuhe  de^ 
i  Qtklnm^'*  &e.,  Cae^el  wad  Gottingen.  1534) 
l%e  follitwlng  short  table  «3iira€ted  from  Hermann  Wagner's  memoir^  and  aimplified 
lijr  th«  oinii^oii  tif  atoall  frMctiona  and  by  the  red  net  Ion  of  the  meai^urements  from 
iqtt4f«  millimelreit  to  EqglLib  ii|uare  incbei^,  may  give  the  reader  uome  idea  of  the 
latQfW  of  tlie  inquiry. 

Omtparaiiet  mcufUimMftl  ^ihc  e^ictU  qfeutjact  o/lhn  CtmmlutioM  qf  ^  Cerdfi-um 

and  ita  ioh€4. 


Soffiae  td  each  lobe  aopamtcly. 


I 


143.  i 
119.3 


1 

o 


S0.5 
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F^peo  and  deep 

imrCiKQeBflf  CvrtbruDk 


112.S 

HOT 

lOT.a 


131.1 

309.9 
I0S.6 
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uf 

Cerebrum. 


341, 
941. 
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191. 
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wstoat  OP  THi  aBVfiftix  paats  or  ths  bncepbalok, 

JU  llw  fiBolt  of  obearvitiojta  mado  in  reference  to  thijt  subject,  on  the  brains  of  53 
milci  kdH  34  females,  between  the  age  a  of  twenty-fire  and  fifty-five,  Dt,  I\  Reid  baa 
givefi  ibt  following  table  t  — 


Atca§«  wciglit  of  eerebrant    >        .         .         . 

^  cerebellum      .        .         *    , 

t^  pons  and  medulla  oblongata « 


i 


Miilw. 

FeliililM, 

CHfteraMP, 

«*.     df* 

ot      dim. 

dfl     dr». 

49     I5j 

3g      12 

6     3i 

5       4 

4     12| 

0     7 

Q     15j 

1      oi 

0     ft. 

672  WEIGHT    OF    THE    BRAlX    AXD    SPlXAL   COED. 

From  this  it  a{>peaM  thai  the  proportionmte  weight  of  the  ccfebeUmn  to  Uut  of  the 
eerebnim  ii.  in  the  male,  aa  1  to  ftf ,  and  in  the  female  aa  1  to  8|.  The  cerebellum 
attain*  ita  maximum  weight  from  the  twenty-fifUi  to  the  fortieth  year;  bat  the  increase 
in  weight  after  the  fourteenth  year  is  shown  to  be  relatirelj  greater  in  the  female  than 
in  Uie  male.  The  whole  cerebellam  apart  from  the  pons  and  medulla  is  hearier  in  the 
male ;  the  lateral  lobes  of  the  cerebellam  are  also  heavier  in  the  male.  In  the  male 
the  Termiform  process  increases  gradaallj  from  the  twentieth  to  the  fiftieth  year ;  in 
the  female  it  remains  sUlionary  daring  that  period,  and  after  the  fiftieth  year 
diminishes  rapidly. 

In  the  newborn  infant  the  ratio  of  the  weight  of  the  cerebellam  to  that  of  the  whole 
brain  is  strikingly  different  from  that  obserred  in  the  adolt,  being,  according  to 
Chaossier,  between  1  to  13  and  1  to  26;  by  Crareilhier  it  was  found  to  be  1  to  20. 
Hoachke  found  the  weight  of  the  cerebellam,  medulU  oblongata,  and  pons  together 
in  the  new-bom  infant,  as  compared  with  that  of  the  brain,  to  be  in  the  proportion  of 
1  to  15,  and  1  to  13.     In  the  adult,  the  proportions  were  1  to  7,  and  1  to  6. 

In  most  mammalia,  the  cerebellum  is  found  to  be  heayier  in  proportion  to  the 
eerebnim,  than  it  is  in  the  human  subject ;  in  other  words^  the  cerebrum  in  man  is 
larger  in  proportion  to  the  cerebellum. 

Soemmerring  pointed  out  the  fact  that  the  brain  is  laiger  in  proportion  to  the 
nerves  connected  with  it  in  man  than  in  the  lower  animals. 

A  comparison  of  the  width  of  the  cerebrum  with  that  of  the  medulla  oblongata 
shows  that  the  prof)ortionate  diameter  of  the  brain  to  that  of  the  medulla  oblongata 
is  greater  in  man  than  in  any  animal,  except  the  dolphin,  in  which  creature,  howerer, 
it  must  be  remembered  that  the  cerebral  lobes  exhibit  a  disproportionate  lateral 
derelopment.  The  width  of  the  cerebrum  in  man,  as  compared  with  that  of  the 
medulla  oblongata  at  its  base  or  broadest  part,  is  about  7  to  1,  while  in  many  quadru- 
peds it  is  as  3  t4i  1  or  even  as  2  to  1. 

WEIGHT    OF   THE   8FINAL   CO&D. 

Divested  of  its  membranes  and  nerves,  the  spinal  cord  in  the  human  subject  weighs 
from  1  oz.  to  1  j  oz.,  and  therefore  its  proportion  to  the  encephalon  is  about  1  to  33. 
Meckel  states  it  as  1  to  40. 

The  disproportion  between  the  brain  and  the  spinal  cord  becomes  less  and  less  in 
the  descending  scale  of  vertebrata,  until  at  length,  in  cold-blooded  animals,  the 
spinal  cord  becomes  heavier  than  the  brain.  Thus,  in  the  mouse,  the  weight  of 
the  brain,  in  proi)ortion  to  that  of  the  spinal  cord,  is  as  4  to  1 ;  in  the  pigeon,  as  Sj- 
to  1  ;  in  the  newt  only  as  ,'■  to  1 ;  and  in  the  lamprey,  as  ^^  to  1. 

In  comparison  with  the  «izc  of  the  body,  the  spinal  cord  in  man  may  be  stated  in 
general  terms  to  be  mucli  smaller  than  it  is  in  animals.  In  regard  to  the  cold- 
blooded aninmU,  to  birds,  and  to  small  mammalia,  this  has  been  actually  demonstrated, 
but  not  in  reference  to  the  larger  mammalia. 

R.  Wagner  states,  as  follows,  the  proportion  of  the  weight  of  the  spinal  marrow 
taken  as  1  to  the  enocplmlon  and  its  parts  — 


«J 

to  the  nerve  roots 

:    0  58 

f>, 

to  the  mo<lulla  and  pons    : 

:     1. 

r, 

to  the  ocroboUum 

:     5-18 

fl. 

io  the  cerebrum 

:  42-78 

r. 

to  the  ouocplmlon 

:  48-96 

WKt'irU^    tlHAVITV    or   THK    RNt'KVHALON. 

llie  spccino  gravity  of  dltlViviit  psrU  of  tho  encephalon  has  of  late  attracted  some 
attention  ft-om  its  lmvlM»r  boon  oUorvwl  that  It  varloj*  to  some  extent  in  different 
kinds  of  dlHOMe,  From  thi»  rosraivhoM  uf  Huoknlll.  Sankcv.  Aitken,  and  Peacock  it 
appears  that  tho  avoraRO  upoolMo  ui'rtvlty  of  tho  wht»lo  ouiH^phnlon  is  about  1036  that 
of  tho  git^y  matter  1084.  and  t hut  of  tho  whttr  UUO.  Thore  nro  also  considerable 
dlirorcnct^H  in  the  Hpeolflo  jiiavltv  of  somo  uf  tho  iutonml  j^artn,  OViUiam  \itken 
•*Tho  Scbneo  autl  rrnctl^'r  of  NtodloUie.'  t)<U^,  \ul  U»  p,  ati6  ;  J,  t\  HuokniH  in  **  The 
Lancet,"  18:.9  ;  Sankoy,  tii  Uio  "  \\\\l  aud  Fm\  Mod,  t'hirx  Hovlfw,"  18^3  •  Thoa.  B 
Fmcook,  /u  the  ^'miis.  of  th«  l*iHhol  Kw  \\{  V\\\\\\>\\,  \h\\\  >i  \ 


PRI>frTrVE    CEREBRO-SPDJAL    CANAJL 


fi7l 


BEVELOPMEXT   OF   THE    nEHEBBO-SPTXAL  AXIS. 


ecf^ro-iplnjil  iixU  h  farmed  from  a  superficial  depc^e^H  of  blnfticma*  wbieh 

ihc   «rbf>k   width  of  tUc   4lor3ji1  furroMT,  Ltmt  el^ing:ited  deprNsion  whote 

_  Ugeiht'F  kt  cotuplt'te  the  watU  of  iUe  cranio-vcrtebrtl  cavil j  (p,  15). 


lb   each  IjitemI  Imlf,  wbite  iu 


F^.  S18. 


asto  or  turn  Bico.     Modified. 

A  Attd  B  {hr^m  Heidi ^1),  onltme^  flf 
ilie  dim%«i.l  iv^pecti  cf  the  embrvn  bird  at 
Wvnt^'fnur  mad  thirty^^ix  bottn  of  in* 
««Wtfcm,  In  A,  tbe  »ide*  of  the  ]m* 
niitjr«  gmnvt  h«Te  uiiittd  to  n  freat 
«ttriit  nod  €rtiitert«d  k  into  a  dauaf^ 
4iiil«i  Bt  tli«  ecpbjilid  cEtreiaEty,  2, 
d,  llt^  cephalic  fi>td  of  the  geriDiDiil 
MiniibniDitf  ;  ^,  tlie  pri|jiari<liid  Ttrtehral 
iinMii ;  %  tUe  dudided  lumbar  pait 
Off  iIm  tvrlebral  gi^re.  la  B,  }0,  11, 
I  li  tutltaiW  the  [JArtuil  diriaiaii  of  the 
alk  |ioftir)a  t4  the  tiib««  iiito  th« 
iM«e  prtmftrj  Y^iiclea  ;  !  3,  the  rudi- 
»^ni  #f  the  eje ;  1  ii  that  of  the  ear. 
t%  fipfiireseDU  &  tr»n«TerBe  section  of 
Mix  «f  the  embryo  pfevbna  to  tbe 
4l  the  ?ertebni  groove.  1^ 
<t«ni»  ilonalia  ;  2,  primitira  \^iiebrikt 
2  to  3f  metliillarj  ptat^  tson* 
» At  9«  wilb  4,  tlie  ooroeoiiB  hyer 
«f  fbe  bkfltodena  ;  5i  the  tetitr&l  plnleA 
«f  ifcia  nidflle  l^jer  ;  6,  the  loweit  lir  epi- 
Ifetliai  Uj^;  7»  the  pritoordUl  tert^br^l 


mil 


it'! 


Faat  or  TBE  Shis^l  Caao  or  a  Uumah  Emb^tli  or 
Bm  WtxKH  I  rrotu  Kotliker).     f 

TbU  Md  the  foHowin^  figarc  ar«  oblj  eketefied^  the 
wli»tii  maMer  and  a  part  of  the  n^rcj  not  being  tbaded 
>«•  «v  eiuyr&l  ciiiaI  i  ^«  its  epUbclial  linhig*  at  e 
(inipfiiarlyl,  tlrv  pftf  t  wbleb  bec<)mea  ibe  Anterior  coin- 
■iIm*i>»  ;  at  c^  ^luperiorlj)  ibe  part  wbieh  becumefl 
lh«  p<aiirwr  Oduiitiiature  ;  a,  tbe  vltlte  flabatancii  of 
tka  ablerior  eolBDitia^  beginning  to  be  aeparnted  from 
lk#  1^7  matter  of  tbe  interior^  aJid  ^xteuding  rniiud 
ivla  ibe  kterai  eolamap  vbere  it  la  erotwd  bj  Ihe 
Warn  inn  §,  whteb  poiata  to  the  grej  aubetauce  ;  p^ 
•olman;  ^  r,  anterior  roots;  p,  r^  posterior 


Fig.  m. 


m 


■.mlddU  Iiae— the  prloiiiiire  groore— It  reraaia^ 
an^l  d»fprfMfd.     The  Lbiii  middle  portion  la 

h   formi»  in  tbe  aptniil  cord  tbs  anterior  commiiiEure,     At  tlie  ^nie  lime 

.i:U  tif  the  emaio-rerteiiral  CAvity  are  tiompleied  behind,  tiie  fator^l  inargiaa 

f  the  eerrbro-spijial  axU  af«  tkUa  bent  backwards  and  meet  tn^^ihcr,  ^o  as  to  forta 

^tabe;  and  tbU  Itn^  ofJanciioQ  h  tbe  rudiment,  in  the  f^inal  cord,  uf  tho  p^^t^nrsr 

m»t9,  while  die  space  wiihm  tho  i:yUmht  h  t!»e  CPiitral  c^naA.    TVi* 

^  mm^M^  ukm  pke^  In  the  cej-ricai  nc^loEi,  and  sttb^ciineuU* 

kmmnitm  the  dotsal^  hnal^r,  And  mcml  ro^Hons. 
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DEVELOPMENT    OF    TUE    CEREBRn-SPINAL   AXIf5, 


The  flPtVAii  ooni>  h&i  been  foand  bj  KbIUker  alreftdj  m  ihc  form  of  a  cylind^t  in 
th«  cervical  re^on  of  an  embryo  font-  weeks  old,  tJn united  borders  bav^e  heen  seen 
b)'  Tieciemann  in  the  ninth  wijek  towar  J»  tbe  lower  <jnd  of  tii<j  cord,  ihe  pcrfecl  clojikng 
of  tliQ  furrow  being  delayed  in  ihat  part,  which  h  slightij  enlarged  and  pr^aents  a 
longitudin&l  median  atit,  &D&1ogoQf}  lo  tbe  rhomboids  dnaa  In  birdfi. 

The  anterior  Jiitsttre  of  the  cord  ia  developed  Ter]f  early,  and  coutaiua  eveu  lit  first  a 
|iro(-efia  of  ibe  pla  mater. 

The  ctrviml  ttnd  himbttr  enfargemenCft  oppoalte  the  attach mentv  of  tbe  brachial  and 
crural  nerves^  appear  at  the  end  of  the  third  month :  m  these  situatioEiA  the  central 
csitial;  At  that  time  not  filled  up^  U  ioEu^vrbat  larger  than  el^where* 


Fig.  »m. 


Wig  3SS*^Tft4irirmB8i  SitmoF  of  Eaui 
THE  CARTiLionfous  Vmmtkbral  Columm 
ANi»  run  Shihal  Coat>  iiv  thk  GaaTic^it 
Paet  or  A  HtJM*M  EataRTo  oi?  raoii 
M3EK  TO  ticit  waiK6  (frum  KillUker).     ^ 

c,  oentml  canal  Hoed  with  epithelium ; 
a,  anterior  oolo(n&  ;  /^  posterior  column  ; 
^f\  l^nd  of  Qui  I  ;  g^  ganglion  of  the 
posterior  root ;  p  r,  posterior  root ;  a  r, 
anterior  root  paasiuq  orer  the  ganglion  ; 
d  7fi^  dttia  matral  ^licatb^  omitted  nearp  r, 
to  fthfiw  the  posterior  rooU ;  b^  body  of 
the  vortebra  i  e  A,  chorda  dora^ia  ;  n  a, 
tieuril  KFch  of  the  reriebra. 

At  first  Ihe  cord  occnpiea  the  wbole 
length  of  the  vertebral  canal,  so  that 
there  h  no  can  da  eqtiina.  In  the  fourth 
month  the  vertebrte  begin  to  grow  more 
rapidly-  than  the  cord,  aird  the  latter 
neemn  a^  it  were  to  hare  retired  up  iota 
ihe  eimal^  and  the  elongation  of  the  roots 
of  the  nerves  which  givca  riiie  to  the  cauda 
equina  U  comraonced,  A%  the  ntntb 
month,  tbe  lower  end  of  the  coril  is 
oppoKiLe  the  third  lumhar  vertebra* 
In  t^xtiiiil  eomposition  the  i^pinal  cord  conflifite  at  ^mi,  after  the  completion  of  it« 
cylindrii^al  form,  entirely  of  nnlfi*rm  looking  cclb.  Theae  tepmnte  inti  two  layere, 
the  Intior  of  which  forin^  the  epithciium  and  surrounding  e^m Elective  tissue ^  or  neu- 
roglia of  the  central  canal,  while  the  outer  forms  tbe  grey  substance  of  tbe  cord.  The 
white  sub:stance  appearii  Later  than  the  greyi  forming  a  layer  external  to  it,  and  Repa- 
rated  f^l^m  an  early*  period  into  nn  an tero- lateral  and  a  ponierior  column  on  each  side. 
At  a  ftomewbnt  later  period  (he  while  muBA  of  tliesa  eolamna,  Jneroaaing  ^atlj  in 
ilxe,  gives  rij^e  to  the  formation  and  gradually  increasing  depth  of  the  aniennr  and 
pOEiterior  median  fissures.  At  the  Aame  time,  however^  tbe  lateral  masses  of  grey 
Hubhtancc  ako  undergo  exteDFfion  in  tbe  parUt  named  the  eomua.  It  would  appear 
that  the  integral  nerve-flbrcft  are  at  fii^t  developed  from  radiating  proeeases  which 
proceed  from  (he  celU  of  the  grey  nubstance.  (Kulliker,  Ent^ricklungsgesehichte ; 
Lockhart  Clark e»  in  the  PhiU  Trant.  lSd2;  Bidder  und  Kupfer,  Untersncb.  lib.  d^ 
Rliekenmark,  Leipz.,  1S57.) 

It  mny  atso  be  mentioned  that,  Hci^orditig  to  Hemak  ant)  KdlUker,  the  roota  of  the 
aplnnl  nerve§  and  the  ganglia  are  at  ftrHt  tinconnected  with  the  cord.  The  tnaaa  of 
blastema  forming  the  ganglion  fir^t  becomes  apparent^  and  from  thiti  tbe  pojfiierior  root 
■eems  to  grow  Loward^^and  later  to  become  attached  to,  the  cord ;  while  the  anterior  roota 
ieom  to  cstend  outwards  from  the  cord  and  to  unite  themHeUea  later  with  the  nerve. 

Tbe  central  canal  ia  at  firdt  nearly^  cylindrical ;  it  then  becomes  (fattened  at  the 

aides,   projecting  deeply  back  wan  Is  and  forwards      Between  tbe  eighth  and  tentb 

weekji  it  1:4  grcjttly  narrowed,  and  subsequently,  being  more  and  more  eonGned  to 

the  centre,  it  uHimiitelj  diminishes  to  a  smalt  tube.     The  epithelial  eellii  whleb  line 

//  from  Ihe  Sni  are  long  or  columnar,  and  tbey  reWtiv  t\v\*  lotna  Va  ^t  ^liW, 
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FORMATION    OF    THE    ENCEPnALOK. 
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TttB  EKCEPJULON. 

1%t  haam  to  oH^tailt^r  not  ta  b«  diiliugabhed  Tram  the  tpitial  eord,  beln^  in  fact. 
^  tiiicilor  pQfiioii  of  tbc  medutlary  tubta.  It  i.^  af^on  JiUered  id  faroi,  howtsver,  hy 
tlie  cqifttivlofi  <>r  !|A  wall^  in  certain  parts,  vhilc  others  enlarge  In  a  le^is  degree.  And  it 
tlbeii  |(f«»eolA  tkt  ftppe&TiiDce  of  a  ficries  of  tliret'  c^rebruL  veAlclea,  nmallj  deaigtutud 
%  CHJb^«logtotB  tlie  primtinj  cerebral  v^mths. 

fi|.  t89. — dssmrms  a?  thi  Pxtkitive  FiiiTt 
tfttKS  BoKiv  BUAtU  (from  Kotlikcr). 

I.  S,  ftnd  3  ar«i  Iraro  lb«  bnman  embryo  of 
ibovt  Kirca  we^lu.  1,  Tiew  of  th«  wbole 
fnt«J9  from  behind^  tbe  !imn  and  epin&l  00  rd 
ttyoaed ;  ^  tbe  pQff£«rt(^rt  add  3,  tbe  tat<^ral 
ef  tile  bnun  rvmov^'il  froni  tbe  bodj ;  h^ 
'  put  of  the  Br-it  jirimHT^r  Teiiela 
benlspbere  (pro^enc^ptujon)  ;  t, 
pMtcri«r  fiart  of  die  nme  Tesble  ^dien- 
'  nil  ^i  ^^  lower  part  of  Ihe  some  ;  ivf, 
itddk  fvnmarj  Tedeledneseneephjikkit) ;  r, 
«aieb(tlliun  or  upper  part  of  the  third 
el«  (epeao«phijon) ;  m  <>,  the  lower 
^  tie  tUid  pnmarj  vehicle!  or  iiieiltill;^ 
Tfae  4i<ii«  3  i[]ti»tmt^if  tb«  ser^rat 
vyeh  take  plaira  m  the  developruent 
«l  Ite  parts  from  tbe  piimitjve  mednllnry  tu>}e.  In  I,  a  tjitemt  vkw  ta  given  of  the 
InM  of  a  bunMyi  eisbrjo  o!  tbr#emoothA  :  tbe  onbrgenient  of  the  cerebral  hemiepbere 
Im  avrvrei  m  tb«  optk  thalamic  leaving  the  tab.'rci]J4  i|U4<lHgemtii^  Mti^  app:trent. 

Tbe  ehftngsa  vMoh  take  plnee  iu  tbe  growth  of  the  brain  wero  first  elaborately 
1  Vy  Tieilemanii ;  they  hare  been  invftiitigated  by  Ton  Buer,  Blschoff,  Uemak, 
and  others,  and   ka¥e   recently  received  additional  elucidation  from  the 
of    fUicbcrt.      (Tiedemaon,    '*Anatomte    und    iiildunj*Kgescbichte    dej 
irarcmberg.  1816;  Ueiebcrt,  '*  Hay  deft  Men'^ebllchen  Oehirns,"  Leipzig, 
■^-•hiiiidt*  "  Beitmge  ^.  KutwieL  des  Gebirnfl/'  in  Zeil^schr.  t  Wiaacn.  Zoo[* 
-cr,  Eiitwicklungisf^Btdiichto,  ISQl  ) 

iEjtr  OF  TDK  FELivART  YasicLEs. — fhe  antcoar  Of  first  vestdc,  h  the  part 
I  are  developed  Ibe  tliiiti  ventricle,  tbe  optm  tbalamij  the  corpora  Btt'iata, 
I  rehral  hemUpberea. 
f  middle  or  fc^^md  rnir/r^  formt  tbe  corpora  qujidrigemiQ&  above,  and  the  cram 
i  below. — its  qivity  remaining  as  tb«  Sylvian  aquednct, 

!  t>oclerior  or  thtrd  vfMdt,  continnes  incomplete  above  for  some  time.  In  so  faraa 

I  to  lU  nerif  oui.  ftuhslAfice*     A  i  length  its  anterior  portion  is  cluaud  over  »iid  forma 

fitvMliim  above,  wbiUt  in  iU  under  fmrt  tbe  pon^  Varolii  ia  produced.     Tbe 

iof  peHUm^  on  tbe  otht«r  band,  eontlnuca  open  on  il^  doiml  £i»pect,  lutd  forms  tbe 

— rtalla  iAd^ngaia  and  fonrib  ventricle. 

fSf,  SOO, — Lftyiat'rntftvjii*  8«OTT0?r  of  tub 
C&A»UL  C4vttr  or  T11K  BuitAM  KHEtmroAT 
rytit  vr^Kkj}  4  frutn  £iiiiiikifr)i      ^^ 

I,  2,  S,  4,  and  5^  mark  the  depref«tionj  in 
ibe  erMiial  '■ftll  «bieb  eontAm  reipectivflj  the 
ftiFfcltal  bemiftphero^  tbe  tbalami,  tbe  eoqwim 
f  eMliM^vminas,  il»v  cerebellnm,  and  tbe  medulla 
gblow^pit*;  in  1^  it  o>  tbe  deprc»eion  of  the  eye, 
aibl  Jit  f/,  the  npbie  nerve  ia  ae^n  ;  in  5,  &t  a  u, 
tkt  pnm^^  aadit«fy  redeie  ;  p^  prooest  Jjiim 
tbe  tliaryiUf  sopprwed  by  Rathke  to  be  con- 
rtib  tbe  fb>rii»yon  of  the  ^luitiiry 
bodif  or  bjpophjflja  oertbri ;  t^  I,  middle 
1  M|ft«m  or  lestoriam. 
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alter  their  position,  in  correspondence  with  the  earring  downwards  of  the  oephilie 
end  of  the'embryo.  Thus,  at  the  serenth  week  there  is  an  angular  bend  forwarda 
between  the  hindmost  vesicle  and  the  rudimentary  spinal  cord,  the  projecting  angle 
(backward8)  being  named  the  cervical  tuberosity.  Another  bend,  but  in  the  opposite 
direction,  exists  between  that  part  of  the  third  vesicle  which  forms  the  medulla 
oblongata,  and  that  which  gives  rise  to  the  cerebellum.  Lastly,  a  third  angle  is  pro- 
duced by  a  bend  forwards  and  downwards  in  the  region  of  the  middle  vesicle,  from 
which  the  corpora  quadrigemina  are  developed,  and  which  forms,  at  this  period,  the 
highest  part  of  the  encephalon  ;  whilst  the  anterior,  or  first  vesicle,  is  bent  nearly  at  a 
right  angle  downwards. 


Fig.  391. 


Fig.  391. — Skktohks  ofthb  earlt 
form  of  the  parts  of  ths 
Cerbbro-Spihal  Axis  in  the 
HcMAV  EnBRTo  (after  Tiede- 
maon). 

A,  at  the  seventh  week,  lateral 
view ;  1,  spinal  cord ;  2,  medulla 
oblongata  ;  8,  oerebeUum  ;  4,  mid- 
dle vesicle  or  ourpora  quadrigemina  ; 
5,  f),  7,  first  vesicle..  B,  at  the 
ninth  week,  posterior  view ;  1, 
Tuedulla  oblongata  ;  2,  cerebellum  ; 
3,  corpora  quadrigemina ;  4,  5,  tha- 
lami  opticiand  cerebral  hemispheres. 
0  and  D,  lateral  and  posterior  views 
of  the  brain  of  the  human  .embryo 
at  twelve  weeks,  a,  cerebrum  ;  6, 
corpora  quadrigemina ;  e,  cere- 
bellum ;  d,  medulla  oblongata ;  the 
tbalami  are  now  covered  by  the 
enlarged  hen&ispheres.  E,  posterior 
view  of  the  same  brain  dissected  to 
show  the  deeper  parts.  1,  medulla 
oblongata ;  2,  cerebellum  ;  8,  cor- 
pora quadrigrmina ;  4,  thalami 
optici  ;  5,  the  hemisphere  turned 
aside  ;  6,  the  corpus  striatum  em- 
bedded in  the  hemisphere ;  7,  the 
conjmeucement  of  the  corpus  eal- 
losum.  F,  the  inner  side  of  the 
right  half  of  the  same  brain  sepa- 
rated by  a  vertical  median  section, 
showing  the  central  or  ventricular 
cavity.  1,  2,  the  spinal  cord  and 
medulla  oblongata,  still  hollow  ;  S, 
bend  at  which  the  pons  Varolii  is 
formed  ;  4,  cerebellum  ;  5,  lamina 
(superior  cerebellar  i:)eduncle8)  )>as8ing  up  to  the  corpora  quadrigemina  ;  6,  crura  cerebri  ; 
7,  corpora  quadrijieraina,  still  hollow  ;  8,  third  ventricle  :  9,  infundibulum ;  10,  thala- 
mus, now  solid  ;  11,  optic  nerve;  12,  cleft  leading  into  the  lateral  ventricle;  18,  com- 
mencing corpus  callosum. 


At  an  early  period  of  the  development  of  the  brain,  the  anterior  primary  vesicle 
undergoes  a  peculiar  change,  by  which  two  sets  of  parts  are  originated,  the  first  of 
which  corresponds  to  the  cerebral  hemispheres,  the  second  to  the  thalami  optici;  the 
middle  vesicle,  remaining  single,  gives  rise  to  the  corpora  quadrigemina;  and  the 
posterior  vericle,  like  the  first,  but  at  a  somewhat  later  period,  serves  as  the  basis  of 
the  rudiments  of  two  parts,  viz.,  the  cerebellum  and  the  medulla  oblongata.  Thus, 
out  of  the  three  primary  vesicles  five  fundamental  parts  of  the  encephalon  are 
formed. 

The  following  tabular  statement  may  6er>'c  as  a  synoptical  view  of  the  relation 
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I.  Anterior  primary  Vesicle,  < 


ral^ting  betwtten  ihe  piimarj  encephalic  vesicles,  the  five  fundamental  parts,  and 
11m  •  principal  permanent  stmctures  of  the  brain  : — 

_  (Cerebral   Hemispheres,  Corpus  Calloeiim, 

tscucephalon.  * -<      Corpora  Striata,    Fornix,    Lateral   Yen- 
(     triclea,  01f:ictory  nerve. 

1.   Middle  pri»«yV«dcl.,       S.  Me«ncn.hrfc«..     { ^^^J"  ^S^S^g/^Sr"    *»^"'»»' 

/j    Vw^,^nM^^^»^r.r^        (  Cercbellum,  Pona  Varolii,  imterior  part  if 
n.  Epcncephalon.       ^     the  Fourth  Ventricle.  ^ 

III   Puaterlor  primary  Veticle.'j 

I K    If ^f»n»«*^T,«i..n      i  MedulLi  Oblongata,  Fourth  Ventricle,  Au- 
^5.  Mctcncephalon.     |     ^^^^^  „^^^« 

At  a  later  period  of  development,  the  anterior  part  of  the  first  vesicle,  which,  as 
stated  above,  represents  the  cerebral  hemispheres,  increases  greatly  in  size  upwards 
and  backwards,  and  gradually  covers  the  parts  situated  behind  it ;  first  the  thalami, 
then  the  corpora  quadri.^emina,  and  lastly  the  cerebellum. 

On  laying  open  the  rudimentary  encephalon,  two  tracts  of  nervous  matter  are  seen 
to  be  prolonged  upwards  from  the  spinal  cord  upon  the  floor  of  the  cephalic  vesicles  ; 
these  tracts,  which  are  doubtless  connected  with  the  anterior  and  lateral  parts  of  the 
cord,  are  the  rudiments  of  the  crura  cerebri  and  corre.«ponding  columns  of  the 
medulla  oblongata. 

Faxthbk  nrvELopjiKNT  OF  TBI  PRIMA  RT  VESTCLKS, — The  <//*>(/ tie«j*c/tf. —The  poste- 
rior portion  of  this  vesicle,  corresponding  with  the  medulla  obloiujata,  is  never  cIose<l 
above  by  nervous  matter.  The  open  part  of  the  medullary  tube  couHtitutes  the  floor 
of  iht/ifurth  ventricle,  which  communicates  below  with  the  canal  of  the  spinal  cord, 
at  the  place  where  the  calamus  scriptorius  is  eventually  formed. 

The  three  constituent  parts  of  the  medulla  oblongata  begin  to  be  distinguished  about 
the  third  month  ;  first  the  resti/orm  bodies,  which  are  connected  with  the  commencing 
cerebellnm,  and  afterwards  the  anterior  pyramids  and  olives.  The  anieHor  py^ramidn 
become  prominent  on  the  surface  and  distinctly  defined  in  the  fifth  month ;  and  by 
this  time  also  their  decussation  is  evident  The  oHvary  fasciculi  are  early  distin- 
gaiMhable,  but  the  proper  olirrtrf/  body,  or  tubercle,  does  not  appear  till  about  the 
sixth  month.  The  /asciolce  cinerece  of  the  fourth  ventricle  can  be  seen  at  the  fourth 
or  fifth  month,  but  the  white  stria  not  until  after  birth. 

The  anterior  part  of  the  third  vesicle  is  soon  closed  above  by  nervous  substance, 
and  forms  the  commencing  cerebellum.  This  part  exists  about  the  end  of  the  second 
month,  as  a  delicate  medullary  lamina,  forming  an  arch  behind  the  corpora  quadri- 
gemina  across  the  widely  open  primitive  medullary  tube. 

According  to  Bischoff,  the  cerebellum  does  not  commence,  as  was  previously  sup- 
posed, by  two  lateral  plates  which  grow  up  and  meet  each  other  in  the  middle  line  ;  but 
a  eontinnons  deposit  of  nervous  substance  takes  place  across  this  part  of  the  medullary 
tnbe,  and  closes  it  in  at  once.  This  layer  of  nervous  matter,  which  is  soon  connected 
with  the  corpora  restiformia,  or  inferior  peduncles,  increases  gradually  up  to  the  fourth 
month,  at  which  time  there  may  be  seen  on  its  under  surface  the  commencing  corpus 
tfemtatum.  In  the  fifth  month  a  division  into  five  lobes  has  taken  place ;  at  the  sixth, 
these  lobes  send  oui/olia,  which  are  at  first  simple,  but  afterwards  become  subdivided. 
Moreover,  the  hemispheres  of  the  cerebellum  are  now  relatively  larger  than  its 
median  portion,  or  irorm.  In  the  seventh  month  the  organ  is  more  complete, 
and  the  flocculus  and  posteriitr  velum,  with  the  other  parts  of  the  inferior  vermiform 
prooeas,  are  now  distinguishable,  except  the  amygdaJlcR,  which  are  later  in  their 
appearance. 

Of  the  peduncles  of  the  cerebellum,  the  inferior  pair  (corpora  restiformia)  are  the 
first  seen— viz.,  about  the  third  month  ;  the  middle  peduncles  are  perceptible  in  the 
fourth  month ;  and  at  the  fifth,  the  superior  peduncles  and  the  Vieussenian  valve. 

•  This  and  the  four  following  terms  are  adopted  as  applicable  to  the  principal  secondary 
divisions  of  the  primordial  medullary  tube,  and  as  corresponding  to  the  commonly  received 
•asMs  of  the  German  embryologista,  vis.,  Vorderhim,  Zwischenhim,  Mittelhim,  Hinter- 
kirn,  and  Nachbim ;  or  their  less  used  English  translations,  vis.,  forsbrain,  interbraisy 
Midbrain,  luidbrain,  and  allerbrain. 
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Tka  pmm  VttroiU  l&  formed,  ia  It  wicr«<  bj  the  fi1ire«  ftom  tlie  bemUpliem  of  tKe 
«eretie]1iim  embracing  the  pyratniitil  &iid  oUv&ry  fas<?ieti]i  of  th«  meduJItk  oblongmtji. 
AccoiHling  to  lU^rj  tbe  1.ie»il  wblch  iakea  |ilace  il  thU  part  of  tbc  eQceph&Lon 
tbru^U  ciuwn  a  ma^  of  nervoiM  eubtit&nce  before  Any  fibre-i  c^n  be  Been;  &ud  iu 
IIjU  sul^^Unce  transverse  fibrcA,  contmu(m«  wjth  Lbose  of  the  cflrebelJani,  are  affUsr- 
waj-d4  tli*irctop«<t.  From  iU  relatioa  to  the  (iereljellAr  hcmlsphet-ei  the  pom  k«ep^ 
fttce  with  them  in  its  growth;  ami,  m  eonfonaity  wltb  thU  reblion,  itn  Ir&niversc 
gbcm  are  tew,  or  entirely  wanting^  in  those  anim^li  in  whieli  tbere  m  a  corcespondi 
deGdenoj  or  abaettoe  of  tbe  talenil  parU  of  the  eerebcUuin. 


Ftg.  392,  Ptg.  3D*2,  A. — Braut  ivu  Spiral  Cuai}  ikposhd  rmox  BKfftXD 

j^  A  FdTiTH  or  TKEKK  iioKTas  (frviiD  KolHker). 

h,  the  Uriniapherei  ;  tjt,  tbe  Tneseneephallc  Teside  or  corpof* 
qmi4n>tGmiii&,  c^  the  cere  beU  urn  ;  below  this  are  the  medal  la 
oblonf^ta,  m  d^  and  fourlH  ventricle,  witb  reuiaiuft  ufihe  membiiiiia 
obiuraburio-  The  ipinal  c^irdl^  «,  extemU  Iq  the  luwtir  end  of  the 
aaera]  eaital  a&d  pnaetki^  the  braebiiU  atid  erara)  etiLargefnenLt. 

Fig.  392,  B.  — Ffpaa  Vnw  of  thb  Braih  of  a  TRaxa  MoitiFis* 

Ft£TtI9|   IX  «UI(7U  tHR  HkMTSPIIIHKJ  H4V1i  BIMV    DlVtDEr>    lHJl 
T17IU{K[i  ^[tlL,   ANI>  Tna  YlCBIGLI  OFTHM  MK9X]iCiniAt<«0^  ^Coa- 

f,  anterior  |»art  of  the  great  arcb  of  tbe  becrmpberet  oref  tbe 
curebnl  fiaanris ;  /',  iMfttertur  part  deMOending  into  tbe  eori*o  am- 
inonU ;  f  t,  cor|.>iis  »triatiiiii  *  t  h^  thalautua  otiti^un ;  m,  tu  the 
door  of  tlie  opened  resi^'Ie  of  tbe  Rieseu^pliaiutit  wbicti  Is  siiU 
bolJow. 

The  Mtmriff,  or  jniddU  vesielf, — ^The  corpora  quadtigtminft 
are  formeil  m  ibii  op  per  part  of  the  loiiidio  ecpbalic  ve^ticle ; 
tbe  hoUow  in  tbe  interior  of  which  cotnmnnlcates  with  those 
of  the  firist  atid  ilurd  veHicles.  The  corpora  qtiadrig^mlnE^,  in 
the  early  eoxidiiion  of  the  bumnn  embryo,  are  of  great  propor- 
iiiiiiale  volume,  in  harmony  with  wbnt  \%  seen  in  the  lower 
rerttibraia  ;  hni  gubpuquenlly  they  do  not  grow  so  fast  a^  tbe 
anterior  parts  of  the  ei^cephaloo^  and  are  thcrerore  soon 
OTi^rlaid  by  the  wrebml  hemispheres,  which  at  the^ix'h  month 
cover  them  in  completely,  Moreoverj  they  become  j^nidiiallj 
sfjlid  by  the  depos-iijon  of  matter  withm  them  ■  and  as,  in  the 
meat) time,  the  cetebrat  j>€dttnd^  are  luereoALtig  rapidly  in  *i^e 
ill  tbe  floor  of  thift  middle  cephalic  Tenicle,  the  cavity  in  iu 
interior  is  quickly  filled  up,  with  the  exception  of  the  narrow 
pfiHHEige  named  the  St/hnan  aqueduct  The  fillet  U  distingaish- 
ablc  iti  the  fomth  month.  The  corpora  qaadrigemina  of  the 
two  sidcfl  are  not  marked  o!f  from  each  other  by  a  vertical 
mcdiun  grooT^e  until  about  the  nxih  month  j  and  the  tranii- 
ver»e  de[ire(j&ion  aeparatirig  the  anterior  and  poatcrior  pairt 
i&  first  seen  about  the  scveath  moRth  of  iutmnterine  life. 
The  fr^t,  OT  mtffrhr  vtmctt. — Thk  veaidet  very  »oon  afler  it^  formation,  cxbibita 
two  lateral  outgrow tbii— the  optic  ff^^V/^^^^deatined  to  form  the  fundamental  ports  of 
the  orgaua  of  Ti^ioti.  Eaeb  of  ihe<ic  aoon  beeomei  separated  from  tbe  [tareiit  v^icte 
by  a  coD^trieted  part,  which  forms  the  optic  nerre  and  tract  The  fir^it  v&dde  baa 
Oinally  been  desteribcd  a«  dividing  into  two  portlona— vis, ,  a  poBterior,  wbieh  is 
developed  into  the  optic  thalami  and  third  ventricle^  and  an  aatcrior,  whtcb  forma  the 
principal  maai  of  the  cerebral  hemi8pherca,  including  the  corpora  ntriata.  Reicbert^ 
however,  ba.^  pointed  out  that  the  hemUpberes  and  corjjora  striata  ara  developed 
from  the  »tdcH  of  the  fore  part  of  the  vesicle,  and  become  diatinguiahcd  from  it  by  a 
eonstrietlon  Bimilarly  as  the  optic  vesicles  bad  previoualy  be^n,  and  that  there  19  left 
between  the  hemi^pktrt'VfmdeM  of  opposite  aides  a  wedge  almped  interral,  which  forma 
ike  third  ventricle^  He  points  out  that  tbe  terminal  extremity  of  the  oercbro-ttpinal 
tube  ^  at  the  tip  of  tbia  wedge,  and  i*  phw:ed  immediately  in  front  of  the  optic 
effsunl^are.  Mi  the  kmizzi  cinerca ;  and  tb»t  tbetefoTO  Uie  Vn^^u^\\yiiW'aL  W  TsyoV,  v\iak!L 
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Fig.  as  3. 


gilwity^  M  Imd  been  previouSil j  suppoied  by  Bter^  but  l§  &fi  t^^fmiUibQ  of  the  re^kle 
4o«m«ii4^  In  «littit)u-  f«4blc»ii  ai  theiv  ii  vi  e^ansion  of  it  upwifdA  m  the  region  of 

Thr /»if u  i£ai-!f /jf M^i/ TA»  a«aerteil  by  Hatkke  to  1>a  derived 
fnvm  «  |in>Ioiifr«tiuii  upwtfdi  of  the  mueous  membrune  of  the 
phTjiiT  into  th«  bfesQ  of  the  skull  between  the  tr^beculoe.  It 
a^pian,  koirerer.  from  the  ret^eiircbea  of  Eelcbert  and  Bidder^ 
IJhaA  Ibe  bt«e  of  iht  tkuH  U  nc^r  imperf^t  in  tbb  region, 
BildMrt  Migg«eicd  that  the  pituitary  body  might  be  denvt^d 
Wtm  tlw  otlreniity  of  the  t^borda  dDrBalU,  but  ia  now  ratlier 
teelklid  to  think  that  it  la  ft  der^lopmeni  of  the  pia  mater^ 

Tt^  8S3;.-^Bi4ni  Avw  Brtwkh  Cord   or    i   FtsTtt^   or  roun 
»oPTti%  SKUT  raoM  BiHi»D  (ffom  KolUker). 

A,  tiwairpterta  of  tk«  i^rftbrum ;   m,  corpora   qnadtigemina 
«r  giJtiioi|iiiaJott ;  e,  e«reb«]luin ;  m  o,  medulla  oblongata,  tbe 
TOTlrielf  being  orerkpped  by  the  cerebeUniu  ;  m^  j,  the 
\  mr4  •Ub  lU  braebiiil  and  cmml  eolargemenla. 

Tb«  /*t»»r^  giand,  according  to  Boer^  i«  developed  from 
tMfdt  part  of  Lbe  Lh&Umi,  where  tbcise  bodiea  continue 
joined  iofetlMr;  bat  it  U  suggested  by  Bi^ckofif  that  itii 
tffffllopnwni  Btftf  ^  mtber  conneet^d  with  tbe  pia  tnatcr. 
It  «•«  not  te^n  by  Tiedemarm  until  tbe  fourth  month  t  sub- 
•a^BMitlj  iti  gr^wtb  ifl  very  slow ;  and  it  a|  first  oontamH  n<> 
1^1  ty  deport :  thia,  howerer,  wfts  found  by  S(}mmerring  at 
liirib 

The  liv«  o/ifi'c  ihidujiii,  formed  from  the  posterior  part  of 
like  author  ire«icle,  cooi^i^t  %i  Qnit  of  ^  single  hollow  aik;  of 
WWi  iiutt«r,  tbe  cavity  of  which  eommunicates  in  front 
vllk  llitf  iftlerior  of  tbe  commi^ncing  cerebral  hemispbereA,  and 
Mii»d  witli  thai  of  the  ntiildle  cephalic  ye^icle  (corpora 
fatdrf^oitiia).    Soon*  bow  ever  ^  by  means  of  a  deposit  taking  plu^e  in  tbcir  interior 

Fig.  mi. 


^  Sti, — SntiniiaiLiicifiTTO  YmwB  or  tkr  liriria  6^iErAc«  or  to  a  Eight  Ciaxiiu^ 
UmmmwnmM.   or    fn%    Fcktal    BiAtif    at    VAiioirs  sria^   or  ^xYal.opM]taT  {imm 

1,  %  And  \  an  from  Ccetiuea  of  the  retpectlTe  n^es  of  eight,  k^n^  and  ■iit«eD  woeka; 
1,  from  a  fcetna  <>f  taSL  monlh^.     a^  lamimi  termlnalis  or  part  of  the  6 rat  primary  Teild*  J 
i  ttdiierf»  to  ibe  sella  turcica  ;  b^  aectifm  of  the  c^ri^br&l  peduncle  oa  it  paa»«4  into  ^ 

»i»  osd  corpna  striatum  ;  the  arched  line  which  ^iii-n>undii  tbLH  tx^uTtdi  the  gnat 

_  I  iaran  ;  €,  antprlor  port  t^f  the  fornix  and   the  septtim  lucidnm ;  if,  mner  pari 

t«f  t&»  arth  of  the  cerebrum,  afterward*  tbe  hipporaimpol  major  and  posterior  port  of  the 
; ;  i,  eorpoB  calloBiin]  fery  abort  in  8,    elongated  tiookwarda  in  4  -  in   i,  f,   the 
iipcti^^  ttwwFJMJ  mnroluthn  i/^t    fA?n  to-parietal  fiaaure  ;  j^  |JTn»  lottikaA^i^  ^J  ^  ^5a^ 
i^»ft9»i  rtritaU  09mirc  degceoSiag  to  meet  the  fissure  of  the  hipfkOG&jii^^ia  V  \  '^%F^ff^% 
^^■^    JE  i^  a  i!  £nmiAl,  pmnetmJ,  oceipitAl  mad  temporal  lobw. 
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btthiad,  beloWf  tmi  mi  the  Bidci*  th«  thAlami  becoDa«  mWd,  tni]  at  ibe  saiii«  timt  s 
cleft  or  (iftSfiirfi  ApP'Oirs  betreon  tb«m  aWr«,  ttnd  peneTmtef  dovn  to  lh«  mtemAl 
mvUy»  which  continue*  open  at  th^  baclc  part  oppoait^^  tbe  eriirftnce  of  tbo  Sylyimn 
iqoeiliict.  This  cleft  or  fipsufe  is  the  fhird  rent  rich.  Behind « the  two  ilmlami  con- 
timi«  imited  by  the  pcf^tn't^  mijuni^^vtr,  win  eh  ia  di^lingiiiflh&ble  mboni  the  end  of 
the  liiird  moDth,  luid  also  by  the  pfAlundts  ufthe  pinai!  gbinti.  The  ^f^  ooiwmi«*ur« 
could  not  be  delected  by  Tiedemann  until  the  ninth  moaih  ;  but  it*  appArent  absence 
At  earlier  dates  mmy  perha^pi  he  attributed  to  the  effects  of  tacpntioo. 

At  HD  early  pariod  the  ofttk  ttacJ^i  may  be  recogniited  as  hoUoir  prola^sratlons  from 
tim  outer  part  of  tbe  wall  of  the  thatami  while  thej  are  atill  vceieoloi-.  A%  the  fourth 
month  these  timcta  are  dUtinctly  formed^ 

The  hcmi*pht!f'e-v*'Jikk  hccomea  divisible  into  two  parta :  one  of  thefe  h  the  part 
vfhich  from  the  interior  appears  a^  the  corpua  striata  m,  and  from  the  atterior  «a  the 
iBliiod  of  Kelt,  or  central  lobe ;  the  other  forms  the  expanded  or  roTcrmg  portion  of 
the  hcmi*pberej  and  is  de^iignated  by  Keidiert  the  manth.  The  aperture  existing  ftt 
the  constricted  neek  of  the  Uefniapber@  reside^  Schmidt  and  tielchGrt  have  recogtiised 
ftii  the  foramen  of  Monro. 

The  otrjtotij  gtruitat  it  will  bo  otwerved^  have  a  very  different  oripnn  from  the  optie 
thahuni ;  for,  while  the  optic  thalami  arc  formed  by  thkkening  of  tbe  circumferential 
wall  of  a  part  of  the  lir^t  cerebral  i^e^icle,  imtl  thus  corre^ipond  in  their  origin  with  all 
the  parta  of  the  cncephalon  behind  them,  which  are  Itkeivise  derived  from  portions  of 
the  ccrebro-apinat  tube,  the  corpora  striata  appear  »»  thickeiKdj^e  of  the  11  nor  of  tbe 
hemisphere-veeicle*,  which  arc  lateral  oir*hooLR  from  the  original  cerebro-apinal  lube. 
t>jt  thifl  aooountf  Keichert  codiidera  the  bmiu  primarily  divisible  into  the  fltem.  which 
comprises  tbe  whole  cncephiilon  forwards  to  the  ttenia  ^emidrcularisj  and  the  heml- 
«|ihere*Tefiiclc8,  which  include  the  corpora  striata  and  hemii^pheres. 

The  cerebral  bemiapheres  enhiri^ing^,  and  baving  their  walla  incroa.'ved  id  tbiclcne^, 
form»  during  the  fourth  momh  (Tiedcmanu),  two  smooth  sbclMike  lametJ®,  which 
include  the  cavities  afterward*  named  the  Itihral  tfenfrtdf;^,  and  the  part-a  contained 
vltbin  them.  Following  out  the  mbsmjuent  changes  aflecting  the  exterior  of  the 
cerebral  heruUphcres,  it  is  found  tlmt  at>ont  the  fourth  month  the  firjit  traces  of  some 
of  the  aiiwoltdionit  appear,  the  intermediate  mdci  commencing  only  as  rery  alight 

Fig.  395. 


Fig.  395-— This  SoaFAOK  of  tuk  Foiital  BnAti*  at  Six  Mowrns  (from  E.  Wagner)* 
This  figure  is  intended  to  show  the  com  men  cement  of  the  formation  of  the  principal 
fissures  and  con  vol  utiooFi.  Ay  from  abtjve  ;  B,  frora  th«  left  side.  F,  frcntU  lobe;  P^ 
parietal  i  Q,  occipital  ;  T,  temporal ;  a,  d,  «,  Blight  appoamacc  of  the  several  frontal 
cotiiroltitinna  ■  g^  the  8y Irian  fiwiure ;  /»  its  anterior  dtviaion  ;  within  It.  C,  the  central 
lobe  or  convolutions  of  the  ishnd  ;  r^  fissure  of  Jtolando  ;  p^  the  vertical  fiaaure  (eitensal 
p^H) ;  /,  the  parallel  fiBSure. 

depre^iona  on  the  hitherto  smooth  surface.     Though  tbe  bemispheres  continue  to 
grow  quickly  upwards  and  haekwardsj  tbe  convolutions  at  first  become  distinct  by 
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Sfil 


Ir^ly  doir  degrees ;  bat  tow»rdH  the  AercRbli  &ntl  ^l^rhili  moatliB  t1i«j  ^re 
i  mitk  in^cftt  npHhy,  and,  at  ilic  begmamg  of  the  last  n^onth  of  intmuttiine 
ftir,  ill  tlie  fuindp&l  one«  i^re  ut^irked  out. 

Tbt  Jfi^tvw  /iMTttre.  which  afiurward*  ^-pamtea  the  anterior  frora  Ihe  xniddk  lobe 

of  fl»cli  bectiiiiihcfe   begins  um  a  dcpreision  ar  cleft  lietween  th^m  about  lli«  foaftli 

Attd^  ^ter  Ihe  grefli   loiigitrulltuil,  is  the  firbt  of  the  iiAsuFei}  to  make  U4 

U  ia  followed   hv  tb*i  fissure  of  llolunfloj  atid   the  verl leal  fi^stire*  an^l 

!r   ^        -'      intcrtiaJ  fronts  pariel^l  fissure.     After  thi*,  ths  vnrloua  Buit- 

i  fip  [ig  th?  can  volution  gritliifllly  make  Lhclr  appeamsiee.     By  thu 

I  of  tLe  ibui^  Li.  -.ah  the  hembpher&i  hare  eitended  fto  far  haekwardit  an  to  cover 

al;  at  the  fourth  tbej  i^ach  the  corpora  quad Hgem ma;  at  the  j^ixth  ihey 

koat  hodi«a  jmd  great  part  of  the  cerehetLuni^  beyond  which  they  jiroject  still 

r  taodtirvridi  by  tbe  end  of  the  &eveQth  month. 

Oioinf  tbe  growtti  of  the  hemisphere  tlie  aperture  of  the  foramen  of  M^onro  U 

ftcloodcd  bockwarda ;  the  arebed  margin  of  tht^  opeciug  hi  curved  dowuwikrd^  &t  It^ 

nltfes.  anl  forma  anteriorly  the  fornix,  and  poaterrorly  the  corpus  fimhriatum 


h  :^  major;  abate  the  marfia  a  part  of  the  wall  of  each  hemiftpbero 

crrtnt^  i  :t  with  its  fellow,  and  iu  ibe  lower  part  fonii!*  the  septum  lucidum, 

V '  iliU  the  hfjixil^pher^  are  united  by  t!ie  development  of  the  great  eota* 

I,  ■'  £'fir|*«H  cnUomijin 

Ihmtiut  U  deflL'Tilied  by  Ticdemiinn  a*"  being  firal  seen  about  the  end  of 
m  a  narrow  vefti»:ftl  b.idd,  exteudijig  aerowa  between  the  forepart  of 
liir  {w<>  iiEmiApherea,  and  subne'iijentty  g^rowing  baekwardi^.  Willi  thia  view  the 
iitwiniiliPili  of  Sehmtdt  coincide,  Hei«jhcrt,  however,  maintaiuei  that  the  eommbsurul 
^inKtafO  MOD  ftt  Ihe  forepart  of  the  hemtepherca  hi  the  anterior  white  coiumiftBuitj, 
Mid  tkoi  tko  corpiu  calLofnm  appears  In  itsi  whole  extent  at  once. 

TIm  aw7»orfi  albkantm  at  first  form  a  single  roaaa :  bo  aU'j  do  the  anterior  ptUaj^Ji 
of  UiO  fornii,  which  are  dlstingaiahed  before  the  posterior  plltara>  The  pottteiior 
jM^iofi  mn  uoi  teen  antLl  the  fourth  or  fiRli  mouth.  At  that  period  the  hippocampua 
liiiitii  y  ^liO  dbcemible; 

99  TMM  l^trrAL  11m AIM  4ir  t^mvt 
m%  aosTiia  (from  Uviebert). 


F,  frmtftl  lobe  :  ?♦  parietal  ; 
Ot  ooeiiiital  ;  T»  temn^ral ;  I, 
olfcftirrj  botb  ;  II,  right  optic 
ntr*»;/fv  froolO'[iarietAl  fia^'ure'; 
f^  vtrtial  ftaaare;  jj'^  inter- 
^  vrriM  fiaotire ;  A,  biMpo- 
cKBio]  ifltitre;  f*  £7^^"  ^^^^^* 
r&Utf^ ;  t,  fi,  corpiiiN  cttltoawiu  : 
laeidOTn ;  /»  plaeed 
I  ibe  Middle  ei>tQiiiiB»ure 
o  lianuilfSI  of  Mimm  ; 
iJm  iipp«r  pnrt  of  tha 
1  TiBlikto  liamedlatct J  below 
^Qsn  iuterpooitum  and  for- 
#^',  in  Ike  bock   ]jart  of  tbo  *  •  o  1  -        1 

1^^  ivfrtriele  belo*  the  piaeal  filaod^  an  J  |»oiiitiiig  by  a  line  to  the  aqueduct  of  SylviOi^S:! 
»•»  b  the  l»w*T  part  of  Uie  third  Tcntricl*  above  the  infiindibaliiin  ;  r,  rewwua  piaeolif 
'    !  t*ek«arii«  from  U*e  tela  ehcroidea  ;  p  r,  pona  Ytirohi ;  C  ^  cerebellum. 


MKl£BEAXt:8    OF    THR    KXOePKALOTC. 

rked  by  BUcbofT,  that  the  pia  mater  and  amcbaosd  are  formed  by  the 

J  tyi  the  outer  layer  of  the  primitive  cephalic  maas;  and  thus  that  the  put 

^4om  nol  *end  inwijtl*  pn>cei*c«  into  the  fii^arc-j  or  «iilei,  nor  into  the  venrrh 
rcarUieai  bat  ihnt  every  part  of  this  vaa^^ular  membrane,  inel tiding  the  thormd 
ifitrt'ftoaitujn,  U  formed  in  it*  proper  position  in  oonneetlon 
!er.  The  dur*  mater,  on  the  other  hand,  la  dof^ 
n  L=jv  Jomril  platea. 
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THE   CR.\X1AL    NEim:S. 


Hie  p!t  m&ter  and  dura  mater  bare  bolK  beeti  detected  aboqt   th«   leventb  or 

dighLb  week^  at  wbieh  period  tlie  t^titQtium  eeMiclli  exkUi.  At  tlie  third  montti 
the  fall  cerebri,  with  the  lonj^Uudinal  and  lAter^l  Kiatisets,  are  perceptible ;  and  the 
choroid  plexatj«ii  of  liotb  ibe  lateml  and  Toitrtb  reatrtclea  JLre  difliingubb&ble.  No 
trace  of  aubcbnoid,  hawev^r,  can  be  aeen  until  ttie  &ftb  moutb^ 

II.   THE  CEllEBRO-SPINAL  NERVES, 

The  nervea  directly  connocttd  with  the  great  cGrebro-spinid  cei^tre 
ccjtifttitute  a  aeries  of  iymmetricnl  pajm,  tbo  iimiiber  of  which  lias  beau 
viini>naly  estimated  from  forty  to  forty- three.  Of  the»e  nervea,  when  *^tt- 
inattHl  at  the  amaller  jmmber,  niue  iw^iuo  frtjm  thu  crauiam  through  diff^refit 
fotivmina  or  apertures  in  ita  base,  and  are  theuce  irtrictly  namod  craniaL 
The  tenth  uorve  paasea  out  between  the  occipital  bone  and  the  firnt  vertebra, 
and  the  remaining  thirty  nerves  all  issue  below  the  corresponding  vertebral 
pieces  of  the  spine.  To  the  whole  aeries  of  thirty-one  nervei  the  name  of 
spinal  i%  tiauallj  given. 

A.— CRANIAL  KERYES. 

The  cranial  nerve fi,  besides  being  named  numerically,  according  to  the 
relative  position  of  the  apertures  for  their  exit  from  the  cranium,  have 
likewise  beett  distinguished  by  othi^r  nanieB,  according  to  the  place  or 
mode  of  their  diitributlon^  and  according  to  their  functlona  or  otli^^r  ciroura^ 
£«tances. 

The  nttmher  of  the  cranial  nerves  hii«  been  rariouely  stated  tt»  nine  or  as 
twelve  by  diSerent  anatomii»tn  ;  the  difierence  consiating  miiinly  in  this, 
that,  under  one  sjst«*m,  the  nerve^^  which  enter  the  internal  auditory 
meatus,  arid  those  which  pass  throujjh  the  jugular  foramen,  are  in  each 
cafte  cony dt red  a  single  pair  (soventh  and  eighth)  divii^ibk  into  parts  ; 
while  under  another  system  each  of  the  nerves  is  held  to  constitute  a 
distinct  pair.  The  following  table  pre^nts  a  synopticral  view  of  the  craniul 
nerves  under  these  two  mpdes  of  enumeration,  as  in  the  respective  ayutems 
of  Willis  and  of  Sdiamerriug. 


Waus.* 

StKMMmaaiiTO. 

Fir^t  pair 

of  nerves 

Fir»*t  pair 

of  n erven     , 

Olfactoty  nervea 

.Second 

tt                                 w 

Second 

J*       '        • 

Optic. 

Third 

it 

Third 

H 

Oculo-motor 

Fourth 

ir 

Fourth 

m 

Pathetic  or  trochlear. 

Fiab 

li 

Fifth 

ji 

Trifacial  or  trigcmiu&L 

Si3cth 

11                            * 

Sixth 

tt          * 

Abducent  ocukr. 

Seventh 

J  nervuadaru* 
"  \  n.  molUa 

Seventh 

J*          '            ^ 

Facial  oaotor. 

Eighth 

ft 

Aedltory. 

(  Q*  vag^Ji 

j  Ninth 

It          *            * 

GluflfiO-phiir)'ng«al, 

Eighth 

'• 

'(  Tenth 

ri 

Pnen mo  gastric* 

I  acceaaorius. 

Eleventh 

M             * 

Spitiiil  aecessery. 

Ifinth 

»                 ■         + 

Twelfth 

II              * 

Hjpoglosaal  or  lingual  motor, 

The  arrangement  of  8<>mmerring  is  the  preferable  one^  as  being  the 
simplest  and  most  natural  ;  for  each  of  the  parts  included  in  the  seventh 
and  eighth  pairs  of  Willis  is  really  a  distinct  nerve.  But  as  the  plan  of 
Willie  is  fitill  in  more  general  uj^o,  it  will  most  conveniently  be  fidlowed 
here.  The  cranial  nerves  will  therefore^  Mhen  not  otherwise  designated^  be 
referred  to  as  eousisting  of  nine  paira, 

•  Willlfl  Jeacribod  the  gloaao-pharyngeal  nervo  m  a  branch  of  the  vagTis,  and  included 
the  suboccipital  nerve  ss  a  UjniU  suiotig  the  crauiat  utr^es. 
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oodfErsuTtoys  or  tbb  cRAifiAL  nertes  with  the  uncephalok. 

Ttte  roots  of  the  cnioial  Dorren  may  be  traced  for  Bome  depth  into  the 

fa^«t4U0t»  of  tho  enoephifclou,  a  ctrcumstanci^  which  has  led  to  the  distinction 

tlie  d^p  or  r«ai  ori^u,  and  th«  sup^rjklal   or  <»pj[K»renl  origin,  by  whieh 

iiec  It  iitader»tcM>d  the  place  at  vrhich  the  nerve  appears  to  be  attacbed  to 

s^urface  of  the  enoephalon.      The    Buperficdal   origin   of  these   nerves    ia 

[)ftt9  obvioua,  but  their  deeper  oonuectioti  in,  in  mofit  caae.^*,  stiU  a  njattec 

4ff  iQitM  iincertidDty. 


ftf*  to?.— Tmw  rRox 
aauiw  Of  THs  CbusTiC' 
fiK»«  i»r  Tuft  PmiciPAL 

Tb*  full  «le»«ri|iU^ii  tif 
biB  Agure  «^i11  t^  fnttnil 
i  p.  &-4$,  Tin?  fi.Tii'wiDg 
a|i|ilj  lo  ilie 
I  of  ll»  &«rr«i  :  T, 
bt  oif»«lai7  triii't 
ear  Its    uuklk  ; 

Icll  optic    uerve  ; 

irniging   ffmn.    ilm   dnti- 

%led     i»f      '  '  If y 

fWj ;  H,  tic 

Umt;     the        .,    :  ,,  ;     1* 

ivti  patstjig  lAck  into 
i  >anl  fl^  Ib^  tntcnuil  jiriij 
•VSiraal  €Or|x}t>i,  geuico- 
kila;  III,  llie  l«lt  *ciilo* 
IV,  th9 
V,  V,  ibe 
of  tJi«  iri* 
:  +i  +i  the 
^ytola.  th«  +  of  tbe 
fliilf    i«  pliiccd  on 

L. ;,',  ibe 
1.1  J,    ftfid 

B  JiiiciMi*    Aaxillar7 
I ;    VI,    lb«  lefl  nb* 

hi^    aod     ati4it':jr}r 
»;    <&,  VUt;    ^.  th« 

pnttt* 

trinifcl  a«- 

;    tX,  the 

ItjpogtoMal     Dcrre  ; 

I  ibe  lefl  tiitc^  Ibe 

are      Kcen     eat 

C  t,  the  lull  ftob- 


il  CO. 


Tlie  firiit  or  vifacttfnf  nerve>  as  it  is  usually  de^cdbt^  imall  in  man  inl 

priflon  With  animal b,  liea  on  tha  utider  fturra<se  of  the  anterior  lobe  of  thaj 

II ai  to  the  outer  aide  of  the  lojigituiiinal  nit^lian   Biwur©,  hidged  ui 

bet wotjii  two  atrai^ht  convolutions.      Uiiiikii   other   nervee,  it  con^ist^ 

A   Urge   proportion   of  grtiy  matter  mixed  with  white  fibct  ^*'v'^ 


SH 
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agtaea  clooely  in  fttructtire  with  tha  oerobral  aubjiAuce*  It  s^ellji  into  An  utal 
i^nlftf^'^maut,  the  olfacU^  balb^  iii  frout|  which  aho  c  uLt&ini  much  gv&f 
toattqr^  and  from  this  part  MUxmW  auft  uervt^a  de:3ceiiJ  tbrau;^h  the  cribrifariii 
plate  mUt  tba  liose.  When  tniOeJ  backw^rdft,  it  h  found  to  be  apreail  oat 
auii  attached  behind  to  the  «n<k*r  Rurfaoe  of  the  aiitifrioe  lobe  by  means  of 
ikme  roofM^  named  eiternal,  middle,  and  iutonial^  which  pass  in  diHerent 
directions.  The  bulbous  part  im  therefore  rather  to  be  regarded  as  an 
olfactory  lobe  of  th»  eeiebrum  thnu  as  a  part  of  a  true  nerve,  while  the 
white  p^irt  prolouged  biickwardH  iuto  the  braiji,  together  ^ith  its  ao- called 
roots,  Li  I  ay  be  termed  the  olfactory  tract. 

The  i^icnial  or  Iohtj  root  eou»iftt#  of  a  b&mj  of  tnudullary  fibres,  which 
p«aa^,  in  the  form  of  a  white  btreak,  outward  a  aud  back  ward  a  along  the 
anttrior  margin  of  th*?  per  for  at  od  «pace,  toward*  the  posterior  border  of  ihu 
Sylviim  iisBnre,  where  it  nuiy  be  followed  iuto  the  aubstance  of  th**  ctre- 
brum.  Us  further  connection*  ar«5  doubtful,  but  it  has  b«en  etnted  that  ita 
fibres  hihVe  been  traced  to  the  following  parts,  viz.,  the  convolutiQua  of  the 
iitland  of  Reil^  the  anterior  commiaaur^,  and  the  superficial  la)er  of  the 
optic  thalainua  (Valentin), 

The  middle  or  fjny  root  is  of  a  pyramidal  ^hape,  and  cousista  of  grey 
mutter  on  the  Aurface,  which  ia  prolonged  from  the  adjacent  part  of  tile 
ai4terior  lobe  and  perfu rated  apace.  Within  it  there  are  white  fibn^a,  which 
have  been  traced  to  the  corpiia  atria tuoi. 

The  inttrnal  root  (short  root,  Scarpa),  whteh  cannot  alwaya  be  deniou- 
stratedj  is  composed  of  white  fibres  which  may  be  traced  from  the  inner  an*l 
poa terror  part  uf  the  anterior  lobcj  where  thwy  are  &aid  by  Foville  to  be 
connected  with  the  longitudinal  Bbrea  of  the  gyrus  furuic^tua. 

The  r]u(?stian  whether  the  olfaclory  balbft  otight  to  be  eousidercd  as  nerves  or  at 
cerebral  lot>es  is,  tf  tested  by  refercace  to  tlie  history  of  developmeat,  not  so  siniple 
a»  might  at  first  appear.  It  U  la  fjivour  of  their  htlng  rpgarde^l  aa  1*]1>C3,  that  in 
the  lower  vertebrate  animaU  the  olfiLctury  bulba  are  generally  rceogaiBted  by  com* 
parative  anatoraUts  ai*  additional  ea^tphaUc  IoUcr,  and  that  ia  most  tuammali  tbej 
are  macb  larger  proporliijaally  thun  in  man^  and  rretpiently  oontain  a  cavity  or 
veutricle  in  their  interior,  and  funlier  that  in  their  minute  structure  they  nearly 
agree  witli  tlie  cerebrum ;  hut,  as  It  u  kucttru  that  in  the  fir^l  devi;1epment  uf  the 
eye  the  peripheral  part  or  retina,  as  well  as  the  rest  of  the  optic  nerve,  Is  oritjfinfllly 
fiirmed  by  the  e^teuiiion  of  a.  holbiw  vehicle  freiu  the  fitS'i  foetal  encG|iiLH]ie  unmpart- 
meat,  so  in  the  caj^e  of  the  olfactory  nerve*  although  the  peri|)heral  or  distrihated  j*art 
U  of  fiepamte  origin  from  tbe  ol&ctory  bulb,  the  latter  part  in  eomparahle  in  ila 
origin  with  the  epUe  vesicle. 

2.  The  smohd  pair  or  optic  fjer^ea  of  the  two  aidea  meet  each  other  at 
the  optic  commissure  (eldasma)^  whtirtj  they  pm  tially  tlticuaaate.  From  thifl 
point  they  may  bo  traced  backwards  round  the  crura  cerebri,  under  the 
name  of  the  optic  tracts.  ^ 

Each  opti^  iraet  arises  from  tlie  optic  thalamus,  the  corpora  quatjri- 
geDUtiQ,  and  the  corpora  gen  ion  lata.  Aa  it  Leases  the  utidur  part  of  tbe 
thalamuH,  it  tnakea  a  audden  beud  forwards  and  then  runs  obli  piely  acrofts  ^ 
the  under  surface  of  the  cerebral  peduncle,  in  the  form  of  a  fiattenei  bandj 
which  h  attached  by  its  anterior  aiu'face  to  the  peduncle  ;  after  thi^^  becoming 
more  nearly  cylindrical,  itadhereato  the  tuber  cint;reuaij  from  which,  and,  as".* 
stilted  by  YIcc^  d^A^yr,  from  the  latnina  cinerea  it  ia  aaid  to  receive  an 
aceesaion  of  fibiGi,  and  thtia  reachea  the  optic  commisanre* 

Itj  tUti  coinmUmifc  the  nerve-fibres  of  tbo  twu  sides  undergo  a  jmrtial  de- 
cussation.    The  outer  fibres  of  each  tract  continue  onwards  tu  the  eye  of  the 
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the  in  Tier  fibres  crosfi  over  ti3  the  oppoaito  aide  ;  and  fibres  Imve 
hm  4mcnhed  an  nmuing  from  one  optic  tmet  to  the  otlier  along  the 
fior  pArt  of  the  cominissare,  while  other«  paati  between  the  two  optio 
I  in  its  Anterior  p&rt  (Mayo). 
Ill   front   of  the  oommissupe,   the    uerve    enters   the  foramen   opticuai, 
iBqdTiiig  m  shtiath  from  the  dura  muter  and  acquiriQg  greater  firmness. 


Fig.  303. 


Ri  (bll  descrlptlotii  at  this  figure  will  b«  found  at  p.  U(tl^.  The  fultowmi;  referenecm  ] 
'  (A  Ulff  tfioti  of  the  aerre^  :  J,  tl>e  rigl^t  oJfketorj  tract  cut  nejir  itjt  middle  ;  Jt,  tlid  < 
( imiiiedi»tclT  in  front  of  the  csommi^are  ;  the  right  opti(?  tract  la  »«eD  poHsitif 
I  tbalcfUQi  ( TA.)^  erjrpriia  geaiculnta  Itp  i\  siDd  c^^rpora  qtiAdri§eTrilD&  ^^) ;  III, 
Ihf  rffht  ocBlo-motor  ntrre  ;  IV,  the  tn-ehl^ar  neTTO  rifii»g  at  n  from  near  the  talre  of 
fanBtiii  ;  Tf  tbe  triffteja]  n^Tvt;  VI.  the  abdocont  cciilar  ;  a,  VH,  £«  the  facial  and 
vofilot^  li€rT««>  uid  between  them  the  pars  intermedia;  a^  VJIE,  A,  the  n^ota  of  the 
0Mmh  jilii I'jBigea],  pneumo-ga^thc,  a&cl  apiiial  ac^eBsorj  ner^ea ;  IK,  the  hypoglossal 
r  ^  C  If  tlie  separate  anterior  and  'poatertor  roots  of  the  Bubooc]|jilAl  qt  firat  oerrlcal 


y  of  origin  of  the  optic  ttuct  froni  the  thalatnui  arc  derived  partly  from  the 
I  i^niiiDi  and  partfy  from  the  interior  of  tbftt  bodj*    Accord  Lug  to  FoviitOi^ 
*  u  also  connected  with  the  t^ecDia  semiclrciilans,  and  with  the  tcrmtQAUo 
I  fomi^tufl  ;  and  he  atat^  further,  that  where  the  optic  tract  tiirti**  round 
the  httdc  of  the  thalamua  and  the  c^-rebral  peduncle  it  receiver  other  dclk^ate  fibrL^vJ 
wIMi  d^acind  tretn  the  gttj  matter  of  tboee  parti.— i Op,  clt.  p,  SH.) 
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3.  The  third  pair  of  nerves  (motores  oculomm)  have  their  apparent  or 
saperficial  origiQ  from  the  inner  surface  of  the  crura  cerebri  in  the  inter- 
peduncular space,  immediately  in  front  of  the  pons.  Each  nerve  consists  of 
a  number  of  funiculi  which  arise  in  an  oblique  line  from  the  surface. 

The  deeper  fibres  of  origin,  when  followed  into  the  cms,  are  found  to  diverge 
in  its  snbstanoe,  some  being  traced  to  the  locus  niger,  others  running  down- 
wards in  the  pons  among  its  longitudinal  fibres,  and  others  turning  upwards  to  be 
connected  with  the  corpora  quadrigemlna  and  Yieussenian  valve.  According  to 
Stilling,  with  whom  KoUiker  agrees,  the  major  part  of  the  fibres  arise  from  a  grey 
nucleus  in  the  floor  of  the  Sylvian  aqueduct,  close  to  the  origin  of  some  fibres  of  the 
fourth  nerve. 

4.  The  fourth  pair,  pathetic  or  trochlear  nerves,  the  smallest  of  those 
which  are  derived  from  the  brain,  are  seen  at  the  outer  side  of  the  crura 
cerebri  immediately  before  the  pons.  Each  nerve  may  be  traced  backwards 
round  the  peduncle  to  a  place  below  the  corpora  quadrigemina,  where  it  arises 
from  the  upper  part  of  Uie  valve  of  Vieussens.  KoUiker  states  that,  under 
the  corpora  quadrigemina,  the  fibres  of  origin  are  divided  into  two  bundles ; 
the  anterior  being  traceable  through  the  lateral  wall  of  the  aqueduct  of 
Sylvius  to  its  floor,  where  it  arises  from  a  grey  nucleus  dose  to  the  middle 
line  ;  the  posterior  bundle  being  derived  from  a  grey  nucleus  in  the  floor  of 
the  fourth  ventricle,  close  to  the  origin  of  the  fifth  nerve.  The  roots  of  the 
nerves  of  opposite  sides  are  connected  together  across  the  middle  line  in  the 
form  of  a  white  band  or  commissure  in  the  substance  of  the  velum. 

5.  The  ffth  pair  of  nerves,  par  trigeminum,  trifacial  iurves,  take  their 
superficial  origin  from  the  side  of  the  pons  Varolii,  where  the  transverse 
fibres  of  the  latter  are  prolonged  into  the  middle  cms  oerebelli,  considerably 
nearer  to  the  upper  than  to  the  lower  border  of  the  pons. 

The  fifth  nerve  consists  of  a  larger  or  sensory,  and  a  smaller  or  motor 
root.  The  smaller  root  is  at  first  concealed  by  the  larger,  and  is  placed  a 
little  higher  up,  there  being  often  two  or  three  cross  fibres  of  the  pons 
between  them.  On  separating  the  two  roots,  the  lesser  one  is  seen  to 
consist  of  a  very  few  funiculi  In  the  larger  root  the  funiculi  are  numerous, 
amounting  sometimes  to  nearly  a  hundred. 

Deep  origin. — The  ffreater  root  runs  behind  the  transverse  fibres  of  the  pons  towards 
the  lateral  part  of  the  medulla  oblongata  at  the  back  of  the  olivary  body.  Several 
anatomists  trace  it  into  the  floor  of  the  fourth  ventricle,  between  ihe  fasciculi  teretes 
and  the  restiform  bodies.  By  some  it  is  considered  to  be  continuous  with  the  fasci- 
culi teretes  and  lateral  columns  of  the  cord,  whilst  others  connect  it  with  the  grey 
mass  which  is  regarded  by  ^tilling  as  the  nucleus  of  the  glosso-pharyngeal  nerve. 

The  vwtor  root  was  supposed  by  Bell  to  descend  to  the  pyramidal  body,  and 
Retzius  believes  that  he  has  confirmed  that  opinion  by  dissection:  but  it  would 
appear  that  the  deep  connection  of  this  root  is  not  yet  known  with  certainty. 
According  to  Stilling  the  fibres  pass  through  the  pons  to  the  floor  of  the  fourth 
ventricle,  and  have  their  origin  in  its  grey  matter. 

According  to  Foville,  some  of  the  fibres  of  the  sensory  root  of  the  fifth  nerve  are 
connected  with  transverse  fibres  in  the  pons,  whilst  others  spread  out  on  the  surface 
of  the  middle  peduncle  of  the  cerebellum,  and  enter  that  part  of  the  encephalon 
beneath  the  folia.— (Op.  cit  p.  606.) 

6.  The  sixth  nerve  (ab^iucons),  motor  ocuH  tjcternusf  takes  its  apparent 
origin  f^om  between  the  pyramidal  body  and  the  pons  Varolii  by  means 
of  a  larger  and  a  smaller  buuiile.  It  is  connected  with  the  pyramid,  and  to 
a  small  extent  with  the  pons  also.     Phili|>eaux  and  Vulpian,  with  whom 
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KoUiker  ooneuTN,  state  that  the  fibres  may  be  traced  more  deeply  to  the 
flour  of  the  fourth  ve utricle. 

7.  The  seventh  p:iir  of  nerves  appear  on  each  side  at  the  posterior  margin 
of  the  pon?,  between  the  middle  and  inferior  peduncles  of  the  cerebellum, 
and  nearly  in  a  line  with  the  place  of  attachment  of  the  fifth  nerve. 

Deep  origins. — The  portio  dura  or  facial  nerve,  placed  a  little  nearer  to  the  middle 
line  than  the  portio  mollis,  may  be  traced  to  the  medulla  oblongata  between  the  resti- 
form  and  olivary  fascicali.  with  both  of  which  it  is  said  to  be  connected.  Some  of  its 
6brefl  are  derived  from  the  pons.  Philipeaax  and  Yulpian  affirm  that  the  fibres  arise 
from  the  onter  wall  of  the  fonrth  ventricle,  and  that  many  of  them  decussate  in  its 
floor. 

Connected  with  the  portio  dura,  and  intermediate  between  it  and  the  portio 
mollis,  it  a  smaller  white  funiculus,  first  described  by  Wrisberg  (portio  inter  duram  et 
moUem).  The  roots  of  this  accessory  or  intermediate  portion  are  connected  deeply 
with  the  lateral  colnmn  of  the  cord. 

The  portio  mollis,  or  auditory  nerve,  rises  from  the  floor  of  the  fourth  ventricle,  at 
the  back  of  the  medolla  oblongata,  in  which  situation,  as  already  described,  trans- 
vene  white  strias  are  seen,  which  form  the  commencement  of  the  nerve.  These 
roots  are  connected  with  the  grey  matter,  and  some  appear  to  come  out  of  the  median 
fiaare.  The  nerve  then  turns  round  the  restiform  body,  and  becomes  applied  to  the 
lower  border  of  the  pons,  receiving  accessions  from  the  former  of  those  parts,  and 
aeeording  to  some  authors  from  the  latter  also. 

Foville  says  that  the  roots  of  the  portio  mollis  are  also  connected  by  a  thin  layer 
oa  the  onder  surface  of  the  middle  peduncle  with  the  cortical  substance  of  the  cerc- 
beHum  ;  also,  with  the  small  lobule  named  the  flocculus  ;  and  with  the  grey  matter  at 
the  borders  of  the  calamus  scriptorios. 

8.  The  eighth  nerve  consists  of  three  distinct  portions. 

The  uppennoet  portion  is  the  glosso-phunjiigeal  nerve  ;  next  to  this,  an  1 
lower  down,  is  the  par  vagum  or  p)i€xtmo-g(iiitric  nerve  consisting  of  a  larger 
number  of  cords.  The  roots  of  both  these  nerves  are  attached  Fuperficially 
to  the  fore  part  of  the  restiform  body.  Still  lower,  is  tho  sinnal  accessory 
nenre,  which,  ascending  from  the  side  of  the  spinal  cord,  enters  the  skull  by 
the  foramen  magnum,  and  is  associated  with  the  pneu mo- gastric  nerve  as  it 
paasea  out  through  the  foramen  lacerum. 

The  accessory  nerve  arises  within  tho  spinul  canal  from  tho  lateral 
ecdnmD  of  the  cord  behind  its  middle,  by  a  series  of  slender  roots,  which 
as  low  down  as  the  fifth  or  sixth  cervical  nerve.  The  nerve 
I  upwards  between  the  posterior  rootn  of  the  cervical  nerves  and  the 
ligamentam  denticulatum, — the  several  funiculi  of  origin  successively  joining 
it  as  it  ascends.  On  entering  the  skull,  it  receives  funiculi  from  the  side  of 
tile  medulla  oblongata. 

These  three  portions  of  the  eighth  pair  aie  connecter  deeply  with  grey  nuclei 
within  the  cord  and  medulla  oblongata,  as  already  described  (see  p.  521). 

9.  The  nhUh  nerve  (hypoglossal)  arises,  in  a  line  continuous  with  that 
of  the  anterior  roots  of  the  spinal  nerves,  by  scattered  funiculi  from  the 
farrow  between  the  olivary  body  and  the  anterior  pyramid. 

The  roots  of  the  ninth  nerve  are  traced  by  Stilling  to  one  of  the  grey  nuclei  alrca«ly 
deicribed  in  the  medulla  oblongata,  and  they  arc  said  by  Kulliker  to  undergo  partial 
dctrovation  in  the  floor  of  the  fourth  ventricle. 

DISTRIBUTION    OF   THE   CRANIAL   NERVES. 

Mode  of  exit  fnmi  the  cranium, — Each  of  the  cranLil  nerves  issues  at 
first  from  the  cranial  cavity  through  a  foramen  or  tubular  prolongation  r^ 
the  dpra  mater  :  some  of  these  nerves  or  their  main  divisicuf^ro  calk! 
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in  dktinct  foracQioa  of  Ute  cranium,  othoTO  mre  gran  peel  togethtir  m  one 
foramon,  Tlit*  oinnerooa  wnaU  olfjictory  ijerve«  dBacoiii  into  the  iioa** 
througli  the  cribriform  plate  of  the  c?thmoid  boue  ;  t}m  optic  nert^e  piercer 
the  root  of  the  lefi^er  wlug  of  the  Bpheuoid  bone  ;  Ihu  third,  fourth,  and 
dxth  nerves,  with  the  ophthtliaic  division  of  the  fifth  nerre,  paas  through  the 

Kig.  3S9 


Pig.  SUP.— IirtiwiAL  ViKw  or  tmk  j  ,  :     I  THK  Skuh,,  ain>ffiNo  THB  vLicja  or  KXIf  01* 

Tho  durft  in&t«r  ii  hh  in  great  paH  within  the  bas«  of  the  sknU  i  the  t^ntoriaM  is 
removed  and  the  Tenous  alnu^N  ara  uptneil.  On  iho  left  aide  a  »mall  portion  of  the  roof 
of  the  orbit  hu  beea  ri^iuoTed  to  sfaow  the  rclutiDn  of  {^^rtain  tieryt^^  at  the  eiLvernous 
mmt  and  in  the  aplicnoidal  i^^anre.  The  roots  of  the  seTeral  cranial  neri'eji  bare  been 
divided  at  n  ahort  disiauee  fiisidi!  the  ftiTamtEia  of  the  dura  mater  through  whkh  tbej 
r«'i|HtritiTe1y  pnsH.  I,  the  hntb  of  the  olfactoi/  nerve  lying  over  the  cnbrLform  plate  nl 
thvetbmou)  bi>ne  ;  lf|  thooptie  nervea;  that  of  the  left  Bide  cut  ehcrt ;  IIT,  plaeed  on  the 
pitiiitarjf  bcnd/i  iudicateit  the  cotntnoo  oculo- motor  nerve  ;  IV»  the  trochlear  ner^e  ;  V,  U 
ph^i  ihI  on  the  hti  ftide  ep|io«lt«  to  the  middle  of  the  three  divLfilonB  of  the  trigeminna, 
u liir]^^  together  ^ith  the  ganglion  and  (greater  root,  bave  been  exposed  by  openiiig  np* 
Ui(^  dura  mater;  on  the  riglit  side  the  greater  root  is  aeen  ;  Vft  id  need  below  the  foramen 
^jfenit  of  the  aklueeitt  ix'ulnr  ;  VI  fj  pi  need  on  the  npperpart  of  the  petrous  boneoppo- 
tiitci  tin*  entrDknce  of  tho  faoiiil  and  auditory  nerves  into  the  meatua  auditortue  inU^mna  ; 
Vtn^  plnc^.'d  on  the  i^Hroue  bone  imtaide  the  jngnlar  foramea  opposite  the  p1i<:e  of  exU 
i>f'  i\w  three  diviiiioiiH  i^f  the  eighth  pair  of  nerves  ;  JX^  pk;oed  upon  the  bavilar  part  of 
thii  iKii'ijiitat  bone  in  fh>nt  of  tho  bypoglcasal  ucrve  as  it  paeesa  throw gh  the  anterior 
iiohdyhdd  ffH^moa,  On  the  left  aide  of  the  cavemeua  fliiin%  the  thirds  fourth,  and 
iipbtlmbnie  diviaien  of  the  fifth  ucrvc!)  are  aeen  keeping  towards  ihe  onter  aide,  while  the 
ni^th  iierte  in  th^}*tf  atid  cloae  U*  the  internal  carotid  artery.  The  explanation  of  the 
rvnmmtnii  refereucea  iu  ilti»  Agiirit  will  be  fmind  at  p.  10 L 
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!&!  ^sBiiTQ  ;   the  Kupefior  m&nillarj  and  ififerior  m&idil&ry  divmonn 

d  ttie  Hhh  \m^  rpsjKictiirely  thrtmgli  the  foraiiten  rotundum  and  foramen 

^snd^  of  th€  j*Te?it  wing  ;  tli©  fiwzial  an*!  auditory  iieryos*  pierce  the  petfOtts 

I  ;  the  ihrve  purU  of  the  eighth  pair  dei^oend  in  Bepamto  canals  of  the 

ttuittrr  Ihrou^h  thfi  aiilerii:»r  part  of  the  jngular  foramen  between  the 

I  %sid  oecipitifcl  liones  ;  and  the  hypoglossal  nerve  pasaea  through  the 

uitmor  oondyli>iil  for^imt^n  of  tlie  o<.'cipitji]  bone. 

(fcnerat  iii»tribuiio7L^-'rhe  greater  number  of  the  cranial  nervet  are  en- 
iifeljr  e  n fined  tn  their  dt-triUution  witliin  tiie  limits  of  the  bead  ;  as  in  the 
tmm  of  the  first  iix  potri  mxd  the  atjiiitory  nerve  Of  these,  the  olfactory, 
t^pihj  and  auditovy  are  pestnctcd  to  tht-ir  riiiipeetl^ts  organa  of  ieni^o  :  while 
t  be  thin],  fourth,  and  iixtb  are  excitLHivL^ly  motor  nervea  in  connection  with 
the  external  and  inlemjd  mnsclea  of  the  eycbjiU  and  that  of  tbe  npper  eye- 
lid* In  the  retnaming  nerve,  the  fifth  or  trifaciid,  all  tVie  £brea  derived 
from  tbe  greater  root,  and  connected  i^itb  the  (la^eriau  ganglion,  are  en- 
tirety ^enM^ry  in  Iheir  fuDction^  and  eoELfltitiile  the  whole  of  the  iirat  and 
Aeonud  and  the  greal.er  part  of  the  tbird  division  of  the  uerve  :  but  the 
last  of  ibeaa  divifiiona  has  lyteociated  with  it  tha  fibra^  of  the  lesHer  root^ 
M>  as  to  li«eome  in  some  degree  a  comftound  nerve.  At  a  nerve  of  sensa- 
tion tb«  trifacial  occupies  in  its  dj^tributiou  the  greater  p:4rt  of  the  bead 
Mip^fi-ciajly  and  deeply,  excepting  Ib^  interior  of  the  cranium  and  that 
pari  of  tlie  actdp  wbich  h  flitnated  iu  the  region  behind  a  perpen<UculBr  line 
pai«iag  throQgh  the  exterTial  audituiy  meat  n a.  The  muscular  distribution 
oClic  inffirior  division  of  tbe  fifth  nerve  is  chiefly  to  the  muaclea  of  uaasbi- 


Of   the  remaining  n^rve?,   the  facial  and   hypfiglowial,   both  exclusively 

motor  in  function,  are   almost   entirely  Cfpbabc  in  their  distribution  ;  the 

'    hi'rve  i^iving   iibres  to  all  the    f^nperttoial  and  a  few  of   the  deeper 

s  of  the  head  and  face  ;  and  tbe  ninth  or  hyf^oglo^^al  supplying  the 

lx    of   tlie    tongue.      Of   the    facial,    however}    a   email    branch  joins 

"'  the  cenieiil  nerves  in  the  platyama  niyoido!^ ;  aud  of  the  ninth,  the 

.diiig  branch  auppliea  in  part  tbe  tnusclea  of  the  ntck  which  depreas 

^uL  xiyoid  bone  and  larynx. 

Of  the  three  parts  of  the  eighth  pair^  ranlced  as  cranial  nerves  in  ooiiBe^ 
f|tic]»09  of  their  paaHing  through  one  of  the  foramtna  of  the  cr.inhim,  two  have 
ot^J  tt  rerf  Umited  di»tnbntion  in  the  bead,  »nd  furnish  nerves  in  much 
pettier  proportion  to  organs  situated  in  the  neck  anil  thorax.  One  of  these, 
%hm  psicttliKO-gaatric,  after  giving  a  eniall  branch  to  tbe  ear-passages,  anil  sup* 
ytfia^  Dervea  to  the  larynx  and  pharynx,  tbe  trachea,  gidlt^t^  tbe  lunga 
aftd  liieari,  ext<nida  into  the  ulxlominal  cavity  as  the  princi^ial  nerve  of  the 
plwa«rli,  llt9  other,  tb<»  ipioal  aooeasory,  which  h  partially  united  with 
1^  §loflii>'pharyng(!Al  aiid  pneumo*gastnc  near  their  origin  aiid  thuK  fiu-niAheH 
iMBt  of  their  motor  fihren,  i^  entirely  a  motor  tierve,  and  iu  tiintributed  in 
%h9  altfrno-niaAioi'l  atid  trapeiina  mu^cka.  The  glo^^ao^ pharyngeal  nerve  ia 
norv  tUJetly  confined  to  the  head,  tmpplying  h ranches  to  the  tongue, 
phai^nii  and  part  of  the  ear-poAaagi^, 

Qa  the  following  two  pagcj*,  Fi^.  400  is  introduced  in  illaatration  ef  the  gencml 
flaw  of  ihe  di^trilmiion  ttbore  g^iTen.  In  tbia  figiire  tbe  cranium  and  orbtt  lmv«  bei.'ii 
opeaad  up  Ui  the  ikjdti  ^f  the  several  feniinlna  through  which  tbe  ncrve»  paasi.  Tbt 
pmitr  p-irt  of  the  lower  jaw  has  al^  beeu  t^iuovcd  on  the  left  sidu,  and  the  tongae^ 
yitiarytix^  and  Uryax  arc  partblly  in  view.  The  acci^itsd  bone  has  Iteen  dividt:d  by  an 
iiKiMfia  pai«tn^  down  from  the  occipital  tuberosity  and  through  the  ^ndyle  Ui  ih« 
kA  vf  the  ftjniiiif'n  tia:i4;niiiii      The  cervical  vert^bnc  bav^  been  diirided  lo  ihi  laCtnf  J 
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TtlK   f'lUXIAf.   XKUVK3. 


Ihe  mitline,  «ii<l  the  i^hcalh  r^f  the  iplnnl  coril  <^|ie&etl  io  as  ta  e%;>oie  ibo  mot^  fif  tUr 

Fig.  4110,  A. 


Pig.  AOO.— A*  ffcutJ^uoR^xitATto  ViicMf  or  a  Dkisi-  DiiJSKCTiws  tif  Tire  GRijfiiL  Nsttim^ 
PN  TiiK  LRFif  8IPK  Of  THK  Drao  itruio  ¥aiiolli  ftnttiOTV  ftud  ftmii  natdie)*    B.  BjtI'lUWA- 

ro  Itif  U V  T  Ll  K  K  U  F  TH  E  S A 11 K.       ^  ^ 

Thii  romiin  du meruit  froiK  1  lo  IX  ludicate  tt^e  rooU  uf  tlie  ■erer&l  cranial  nerres  as 
tUty  lie  iu  or  near  their  fomuttim  of  exit,  V,  h  upoa  the  ^-al  root  of  the  fifth  with  iiie 
g^tiglion  ID  front;  a  and  bt*hi  e^junefi^lioti  with  VI I,  mdicate  re£|>eetiTelj  ihe  facial  and 
auditory  lierrev  ;  a,  *,  and  r,  In  oonoeetion  with  VIII,  poJut  refti^cUvelj  to  the  gloaao- 
T^haryogeaU  plieiitao-piHtriej  and  epioal  accLEtiOry  nerie^  ;  C  I^  Iho  nubocclpltal  or  fii^t 
nervleni  nerre  ;  C  VIII,  the  eighth.  The  hranclieti  or  dij^trihnt^l  pAxia  of  the  nerv^  ai« 
toitrked  ns  folio  we,  tiz,  : — I,  frautal  lirauchof  the  fifth;  2 ,  lac^hrymfLl  |jasBiDgintotheg1and; 
3t  ousal  pocsing  Co  wards  the  int«ni&l  orhiUry  fitmmen  fttid  giving  the  long  twig  to  the  ciltary 
gaugUon  {4') ;  ^\  external  hrnnch  of  the  iral«rDAt  nasal  nirv^ ;  4^  lower  hrancb  of  the  third 
m  ooulo- motor  nerrt;  5,  th<;  fiuf^iisrior  luaxilkry  iliviAioD  of  the  STtti  pasKing  into  the  infra- 
orb  itul  cnaal  ;  5',  ita  iiBue  at  tht]  infnmrbital  foramen  and  dii^tribution  as  inferior 
pttlpebml,  kternl  nasal,  and  auperior  Labial  nerves  (5) ;  6,  ganj^lton  of  Meckel  and 
Vidian  nerve  pa^iug  back  from  tt ;  t\  palatine  and  other  urrves  deaceiidiug  fruii^  it ;  6", 
«n{icrior  p*troial  nerre ;  7,  pottmor  iwp<^rior  denial  certeB  ;  ?',  placed  in  the  aatrtini 
uuiiiiHAn'j  which  has  b«en  opened,  pointa  to  the  anterior  anp<}rior  den  tiki  >i  rro-^ ;  8, 
iitfvtiiir  maxillary  dinnion  of  the  fifth  immediately  liehtw  Ihe  foramen  ovale;  h\  tiomc  of 
the  niusoular  hranchea  coming  from  it ;  S  x  ,  the  atiteiior  Anrieular  branch  cot  thart,  antt 
jiliove  it  the  »iuall  peUTi&al  nerrr  to  j<^^in  the  fat-ml  neive;  t^,  hoacal  and  intprnal  pterj- 


It  Id,  g^itotory  AffTTi 
fm  m^npud  glands ; 


QEKERAL  BISTEIBrTION, 


d»l 


;  10^,  ili  distributtatt  to  ilie  itide  and  fronl  of  lite  ton^t  And 
10",  the  RubmftJtiNarj  ganglion  cqiiti«ct«d  witb  tbe  guatatory 

Fig.  40O,  B. 
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.  tJa  tf  mpani  parsing  baek  fi^m  tbe  gti^tatorj  to  Jotn  the  raeiftl 

<  r  dental  nerve  ;  U',  tbeBarDe  nerve  and  part  of  vU  denUl  dbtri- 

h  -..^  ,L  .j..<..T.j»i  of  the  jav;  11"^  ttirmiaation  of  tbe  lanie  iia  metitnl  nnd  inferior 

12,  tbe  iwlgii  of  tbe  facbil  tier?e  to  the  poalerior  V«llj  of  the  ilignntric  and 

Ittylc^byoid  muBole  immediately  after  Its  eitit  from  tbe  *tylo*iiiiiBioid  foramen;  12*, 

^U/daJi  4Wmm  of  the  fnctd  ;  I'i^,  tbe  cerrlco-fiacltil  dlTisbn  ;  13,  tb^  trnak 

^))llif3fDgeftI  ftAM-ing  roQod  tbestjlcFphtuyDgeui^  miist^le  softer  jKlTjng  pbarjsgeftll 

Lrtkuebf-'N  ;  I2t\  \tA  d-tAtribnUon  on  the  side  aod  baek  part  of  tbe  tongue  ; 

H  ri4MxiNory  uerre,  «t  tbe  place)  wbere  It  eroues  tbe  nkitb  and  giTea  a  cum- 

ittjii:b  til  tbe  pneytnA-gustrk  and  gb^RSo-pbaiyngie*!  serves;  14\  tb«  sAme 

barvitg  fiained  tbrongb   tbe  «temo-m&stoId    maitele  uniting  witb  brazicbcs 

tfvrriiml  nerves;  15|  ninth  nerve;  15',  ita  twig  to  tbe  tbyfo-byGid  muecle ; 

ittt  duftribation   m  the  miiickfl  of  t\^  tongue  ;  16,   deicendeoi  BOtji  nerve  giving; 

rrt-f   >>mrrHi  to  the  qpp^r  Wtlj  of  tbe  omohyoid  mui^le^  aad  ivoeiflng  the  eotti- 

-«  1*1  M  from  the  ecrvlea!  nerve  ;  17,  pnenmo-gastrie  nerve  i  IT,  i*a 

mmh  ;  iT'^  external  latyngeal  tivig  ;  l^,  superior  eervical  piD|lio«i 

iitrrve,   uniting   with  tbe  npjt^r  cervical   nerves^  tmd  giving  nt  18' 

i!  nerve  ;  19,  tbe  trnnk  of  tbe  sympailbetio  \  W^  tbe  middle  cf-rvicil 

_^„      3tH   iffjme  of  the  cervical  nen-esj   and   giving  11^'^,   tbe  Iftrge  niiddli' 

■    ^(\   (MjntiniialinD   of  tlie  sympatbetic  nerve  down  tbe  neck;  21,  grfiit 

;   22,  third  occipitJiL 


$n 


THK  rrr\XlAL  XEIiVE?^. 


OLFACTORY  HERVK 

The  olfftctory  or  first  cranial  iiervo,  t\m  ftpuoinl  uerve  of  the  Bense  of  t 
i^  tlbtribiited  exclusivttly  to  the  na-^al  fusam. 

From  the  uuJer  *urface  of  thti  olfactory  L»«lb  ul>out  Iweutj  branches 
prooc^tl  throvigh  thtj  ho!e^  in  the  cribriforoi  plttte  of  tht*  ttUcaoiil  bone^  each 
iti veiled  hy  tubuhir  proloiigatioua  of  the  m©mbvJltu^'4  of  tli«  briuti.  TheK© 
tubt's  of  membra':©  v*ry  in  tim  exttuit  to  which  they  are  con  tinned  on  the 
branches  :  the  oftWt«  of  the  tUivtk  mater  fihenthe  the  HI  unent:«,  and  jmn  the 
pertoateuni  Unitjg  the  noBc  ;  thoae  of  th«  pia  mater  bt^come  blenied  with 
the  ntiitnlt^innia  of  the  Tierve^a  ;  and  tho»o  of  the  arnehooid  re-ajicetul  to  the 
fusronR  lining  of  the  f*knlL 

Fig.  40L 


Fl^.  4&L  —  DlSTUlBUTFOM  ul'   THK  Ot,F\CTOnT  KeRVES  Oiff  Tits  SEtTUM  Of  TDK  Kogji  (fmtu 
S^Pit^^  arier  liii^cbfealil  and  Lev  ell  t£).     | 

Thfl  Beptam  \s  exposed  iiml  the  anterior  pAlattne  canal  opened  on  the  right  mde.  I, 
phia?d  aliive,  points  to  the  ul  facte  pry  buliv  «tid  the  rernaittJUK  rtiman  tm  rubers  to  the  fo  tU 
of  the  ftcveral  cranial  nerwH  j  1,  the  email  olfact^^ry  n(?r¥«8  sm  they  ptass  through  the 
^ribrifiiTd  phite  ;  2^  bternal  or  aepuij  twtg  of  tho  nnanl  braDi:h  of  the  ophthalmic  nerre; 
3,  iiaao-ijalatino  nervea,  (See  Fig.  4(1^  fur  a  view  of  ilie  distribution  of  the  olfactory 
nervea  oii  the  outer  vail  of  tha  Qasol  (nam.) 

The  branches  are  arranged  in  thn»e  Rets.  Those  of  the  inner  set,  lodged  for 
aome  distance  in  grooves  on  the  Hiirfaoe  of  the  boue,  ramify  in  the  pituittity 
loembraue  of  the  septnm  ;  the  outer  ?set  extend  to  the  upper  two  spongy  bones 
and  the  plane  anrfaoe  of  the  ethmoid  bone  in  front  of  tbtise  ;  and  the  middle 
set,  which  are  very  short,  are  confined  to  the  roof  of  the  nose.  The  distri- 
bution of  the  olfactory  nerve  is  confined  to  the  npper  part  of  the  nasW 
fossa  ;  none  of  the  brancliea  re^ch  the  lower  spongy  bone. — (See  Aufttoiny 
of  the  Noae,) 


OPTIC  NERVE. 

The  optie  or  aeoond  cninbl  nerre,  the  nerve  of  ?iaion,  extending  frx>m 
the  optic  oommiftfturej  lieconies  more  cyHndt  ical  and  firm  i\s  it  diverge^s  from 
it-*  fellow  and  tenters  the  orbit  by  tljs  nptio  foramen.  Within  the  orbit  it 
formH  li  cylindrical  trunk,  thick  and   atrong,  with  a  unifortfi  surface.     On 


i^riir  XEEvi:--TniETi  va]il 


Ikit}  it  i^  (>prn  to  cansint  of  tk  FiUiiiT^r  of  fiepnratt»  bundles  of  fierce 

ftboiiiltti]  iti  t4iiigli  fibiHiitR  tiwine  prolongeri   fntm  the  dura  mater,  and  p^T- 

iri  the  oe  litre  by  the  em  nil  artcria  ^L^titrwlia  retijim,  wbich  passea  into 

it  toon  ii{iL*r  it  entem  the  orbit.      It  is  surrouuded  by  tba  recti  mnscle't, 

jutdf  etil^titig  ihc  t*y<?bal]  poMeriorly  a  little  to  tho  iusUlu  of  its  middle,  It 

l|iiprerit  ilxT  sclurotle  Mud  choroid  cont«,  aud  expands  in  tlie  retina, ^ — ^(Seo  the 

AmmUHny  of  ihe  E70, ) 

U  nuij  N  mcnlloned  tbfti  in  many  fi^bet  tlie  opti«  narrct  do  not  unite  in  a  com- 
» Iml  metelj  eroac  each  to  thfs  nide  opprj^ke  to  that  of  itn  oiigin ;  and  tJnit 
\ht  a  mmtier  of  the  pame  animala,  m^  waa  firBt  pcjinted  out  by  Malpighi,  tUe  n^^rvc 
i  td  a  lamina  thrown  into  complicated  longltudiaal  plicationai  and  ^arrouudisiJ 
r  m  Amih. 


THIRD  PAIE  OF  KEHYES. 

Tilt 4  cerrep  tlie  eommr»ii  motor  Derre  of  the  eyeball  (motonuD  043uli), 
|ir««  bcmiicht»  to    fire   of    the  ^even  ninHctes   of  the  orbitj — viz.^    to  th 


T^  102.— ViKw  rmn  abovh 
mw  nit  On  JUT,  THV  Qas* 
B^fpif  after  Uir«cbf«ld  anil 


Pig*  im, 


U 


1*^ 


I,  ttiv  «lfrctorj  tr»(*t  [AMiiii; 
ff^lfdl  Into  the  lull' ;  H,  iIjv 
arv  of  tliip  oj»tie  ftiTv*  K  ; 
fcllf,  ibc  (»cnJo  motrir  ;  IV%  tlj« 
( Ir^c^lar  tirrte  ;  V^  ilui  greAtrr 
^  of  ike  fifth  nerve^  a  ttnnll 
lion  of  tlifl  ]e»«r  root  i£ 
Wtntr  it;  VF,  ihe  suctli 
Ttf,  fucial;  VIII,  nudU 
IX^  glofiitt^phnryng*?*!  ; 
Nn»&-je«itfie ;  XJf  tpitml 
XI  If  hypDjilofisal  ; 
lW  i3»iiemii  gang  bun  ;  '4 
iltale  tierve  :  ^,  lAchiymnl 
b;  4,  fM>iil4J  ;  5,  e5lt*fml 
ar  sopr&orbtlal ;  (I, 
frjiit&t ;  7^  luprti^ 
Icar  lin^rb ;  8^  tijtsnl  ^ 
t;  IV  infimtnjchlrar  bnnrli ; 
i«tcnial  luiaj  pusiti^ 
1^  %kM  tttttrnai  orhlUI 
na  t  11,  nnterinir  deep 
■ral  prgoe^^ding  from  tli« 
^¥1' ;  Iti!,  middle  deep 
1  li^  fx^terior  deep 
ari««hg  fr«>ra  the 
;  14,  ifrigiu  of  llic 
'  t<eip|iqf O'anrkitl w r  ;  15,  grv^nt  Nni^erficml  [itttusiil  iifi-¥i?, 

toperkfTf  tiit«fn?il  and  inferior  fe^trajgbt  mtiAddFi,  to  tb^  kvAtor  palpebr»|  and 
to  lliv  iitfenor  oblique  muscle. 

Cflitiiinc:U    nnd    firm,    like    tliw    other  motor  nerre^,  the  third  nerve, 

qmitijtg  the  invej^tm«»nt  of  the  arachnoid  membrane,  piercaa  the  inner  layer 

oi   ibi;    dnra    iimttr  clo>-^  to  the   pofiterior   cltuoid    t^rrmessj  and  prcwiemiH 

^  Imrarda  the  s^iht^nuidnl  fi^nure,  lying  in  the  citernal  librutig  tonndjiry  of  the 

i  lintiSi. 


t^ 


[iiiapDral 


594  THE  CRANIAL  NEBVES. 

After  reoeiving  one  or  two  deHcate  filaments  from  the  cayernoas  plezna  of 
the  sympathetic,  the  third  nerve  divides  near  the  orbit  into  two  parts,  which 
are  continued  into  that  cavity  between  the  heads  of  the  external  rectos 
musclcy  and  separated  one  from  the  other  by  the  nasal  branch  of  the 
ophthalmic  nerve. 

The  uppet'f  the  smaller  part,  is  directed  inwards  over  the  optic  nerve  to 
the  superior  rectus  muscle  of  the  eye  and  the  elevator  of  the  eyelid,  to  both 
which  muscles  it  furnishes  branches. 

The  loxcer  and  larger  portion  of  the  nerve  separates  into  three  branches  ; 
of  the!<e  one  reaches  the  iimer  rectus ;  another  the  lower  rectus ;  and  the 
third,  the  longest  of  the  three,  runs  onwards  between  the  lower  and  the 
outer  rectus,  and  terminates  below  the  ball  of  the  eye  in  the  inferior 
oblique  muscle.  The  last-mentioned  branch  is  connected  with  the  lower 
part  of  the  lenticular  ganglion  by  a  short  thick  cord,  and  gives  two  filaments 
to  the  lower  rectus  muscle. 

The  several  branches  of  the  third  nerve  enter  the  muscles  to  which  they 
are  distributed  on  the  surface  which  in  each  looks  towards  the  eyebalL 

Position  of  certain  nerves  at  the  cavernous  sinus^  and  ,<u  they  enter  the 
orbit. — There  are  several  nerves,  besides  the  third,  placed  close  together  at 
the  cavernous  siuus,  aud  entering  the  orbit  through  the  sphenoidal  fissure. 
To  avoid  repetition  hereafter,  the  relative  positions  of  these  nerves  may 
now  be  described.  The  nerves  thus  associated  are  the  third,  the  fourth, 
the  ophthalmic  division  of  the  fifth,  and  the  sixth. 

At  the  cav€rn(fU8  sinus, — In  the  dura  mater  which  bounds  the  cavemons 
Minus  on  the  outer  side,  the  'third  and  fourth  nerves  and  the  ophthalmic 
tiivision  of  the  fifth  are  placed,  as  regards  one  another,  in  their  numerical 
onier  both  from  above  downwards  and  from  within  outwards.  The  sixth 
nerve  is  placed  separately  from  the  others  close  to  the  carotid  artery, 
on  the  floor  of  the  sinus  and  internally  to  the  fifth  nerve.  Near  the  sphe- 
noidal fissure,  through  which  they  enter  the  orbit,  the  relative  position  of 
the  nerves  is  changed,  the  sixth  nerve  being  hero  close  to  the  rest,  and 
their  number  is  augmented  by  the  division  of  the  third  and  the  ophthalmic 
nerves — the  former  into  two,  the  latter  into  three  parts. 

In  the  sphenoidal  fissure, — The  fourth  aud  the  frontal  and  lachrymal 
branches  of  the  fifth,  which  are  here  higher  than  the  rest,  lie  on  the  same 
level,  the  fourth  being  the  nearest  to  the  iimer  side,  and  enter  the  orbit 
above  the  muscles.  The  remaining  nerves  pass  between  the  heads  of  the 
outer  rectus  muscle,  in  the  following  relntive  position  to  each  other ;  the 
upper  division  of  the  tliird  highest,  the  nasal  branch  of  the  fifth  next,  the 
lower  division  of  the  third  beneath  these,  and  the  &ixth  lowest  of  alL 

FOURTH  PAIR  OF  NERVEa 

The  fourth  (nervus  trochlearis,  n.  patheticus)  is  the  smallest  of  the  cranial 
nerves,  and  is  distributed  entirely  to  the  upper  oblique  muscle  of  the 
orbit. 

From  the  remoteness  of  its  place  of  origin,  the  part  of  this  nerve  within 
the  skull  is  longer  than  that  of  any  other  cranial  nerve.  It  enters  an  aperture 
in  the  free  border  of  the  tentorium,  outside  that  for  the  third  nerve,  and 
near  the  posterior  clinoid  process.  Continuing  onwards  through  the  outer 
wall  of  the  cavernous  sinus,  the  fourth  nerve  enters  the  orbit  by  the 
sphenoidal  fissure,  and  above  the  muscles.  Its  position  with  reference  to 
othtr  nerves  in  this  part  of  its  couiso  has  been  already  described. 


FurilTU    I'ATH. 


Ill  UiAorHt^  the  faurlh  iierva  inclines  ir^vftnlA  nhove  the  mu'tcleft^  and  j 
vnlrr*  fitiolty  lh«-*  tipptT  oblicjtio  tiuiacl©  tvt  it*  orbital  suifHce. 

While  In  iu  filirorti  can^ti  in  tUe  nut^r  wjill  of  it^c  sitiiH,  the  i^iurLh  nerve  Is  jotned 
fttamtaiU  of  lUe  xymp^ilhtiLLc,  and  uol  ui;fi^(|ueut]y  Ia  blended  wHIi  the  o|»litlialt[ik 


«r  fuK  BfKeti^L  J. sill  in  UuicLis  (dter  Hirn^ti- 
Ml  ui4  trvtill*^  all^reit), 

TIm  (if'lilWiiJtc  tliirUbu  of  tliti  6ftti  imt  Iia^  Ipccd 
■t  illAift ;  ibe  «tt4jcbtiiefit  of  tb?  Iiiii9r:le«  r^>it»d  tL<^ 
E  BcfT^  h^M  b«eo  o|ieii*il  up,  und  llie  tlire*?  upfi'r 
» tim>«d  ioMFftrilA  the  iurj^r  ilde,  thetr  nnt^rioi* 
I  bttit^  :  '     LL  ]t(ktiitt  lb«  cptk  uervfi  ia  cul 

Ip  9Ai  I  lOr   roctui ;  fttid  n  |&Ft  of  the 

r  (jk;^;),:  »^..  ^^  .:,'^  b  db««el£il  olf  showing  Ibe 
ii  alinrtii,  ami  clif^irmid  coatj  with  tbo  i^iJuiry 

tli«  tif^pcr  pari  of  tUc  iniernal  carotiij  *rtery 

r^nf  frcriB  tbt  covpruous  ftitju*  ;  />,  th^  Btij^ciior 

.»^\^  ;  &'t  ilAftnteri.'r  prirt  (jtoumg  tbittugb 

,  r,  ||i«  Icroktor  yuTpebm^  sit  peri  orit  ;  ti, 

^  ii|fp^r  t^ndou  turned  li+wD  : 
;  h^  iiiaert  1(111  uf  Ibe  inferior 

otijttiiapire  of  llit^  optic  tierve ;  11^,  p«rl 

Mttftitig  ibe  ejeL^l ;    III,   the 

IV^  tbe  fourtb  or  trocbli-ar 

r  rtn>t  of  the  tfjgemluii*  ;  \ ", 

rxft ;  VL  th^  uUliioeiit  mrwe  ; 

■  pf  tlie  third  nerve  icparathig 

ud  pvUtf^  twigs  to  tbe  ter«itor  lAl^je^ 

•r  Fffitt!! ;    2,  tbe  branchefl  uf  I  be 

!iiip]>^yin^.  ibe  intomiat  and   iufirior 

i,  thi'  brug  branch  of  tbe  same  urrve 

Bijing   r-i^nrd  tn  i%t  iiifencFr  oblique   musd', 

I  to  tb(^  uumlier  3^  tbe  aliort.  ikiek  Lrnncb 


Fig.  403. 


r^  ii>^  4 


1.1  wn  :  tbJB  g^mgliuQ  i^itftlfta  shoiA-fi| 

!  tbe  ilender  twig  from  tho  Bai&l  iierTC»  wbicb  baa  in^n  ctit  sbnrl, 
^  me  of  it^  eiliary  nerveja,  wbiab  piistte  tbe  8€l<?rotic  ccmt ;  3",  nii^rku 
IMP  ,,1  (I,.-..-  u&rve9  In  the  ciHury  rnoscle  au'l  IriN  aftrr  baviug  paswd 
Lii  I  fsMi^.i!  eosita  ;  it  lUe  <!t>-tni>n  inn  tjf  tbe  trochlear  nerve  Ui  the 
ttujaiiur  <iili.ilii|Ue  raitMliJi  ti,    Lbc   iibi|iit!etit   liorire  |iAJ±^iiig  ioto    ibe 


DifT*kr  ptatea  iluit  three  or  more  small  filiimcnti  of  this  nerve 
r  ;    :      I  mm  EA  Tat  tui  the  I^Ltcnd  ittnussi ;  and  biLs  figured  one  ita  juinUig  tlie 

tfpmymih^c  uu  Ibe  eafotid  Artery.  {Neuroiogiiche  BeobnebtunguD,  Yob  F.  H.  Bidd«i 
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I 


ThB  fil'ill,  or  tiifacishl  nerve  (dofv.  trigemlriuii),  tii<!!  largc^tt  cranial  ii<^rvo, 
it  M&akigtiiiB  to  tho  ^piual  Q^tveHf  iti  r^^spt^ct  tbut  it  coii^iiHts  of  a  motor  luid 
«  imaor/  pari,  and  tb^t  tko  fteuaorj  iibre«  pu^  through  a  gaa^Uoa  wLiltj 
IIm  QioiQr  do  not.  Its  aoDiioiy  divbiun,  which  b  iiiudi  the  larg«r»  impnxU 
eaauDOit  j(euftt>nUty  Ut  tb«}  fioe  and  tbo  fore  purt  of  ih^  head^  sa  wvW  a»  to 
ih»  •jr^f  ilw  nose,  thti  ^ir,  Kud  the  luoiuh  ;  and  t5iiJow4  the  fore  part  of 
tik*  loo^e  with  thc^  poweri  of  both  tonsh  and  toatit.  The  txiotor  rcxit 
wtpplloi  cbi^tlj  the  tntiskd&a  of  Euasticntion. 


THE  CRANIAT.  XEBVES. 


1 

of  tlie      I 


The  matH  of  the  fiftli  nerve^   after  emerging   from  the  snrfkce 
eiicepbntuii,  iM'o  dir*?cted  forw^irds,  Mi^  hj  md%  to  the  middle  fOj**a  of  the 
skull,  tliruugU  a  recess  in  the  tlur*-*  matt?r  on  the   summit  of  the  petr-iii!* 
part  df  the  teiBi>oral  botie.      Hero  the  Urger  mot  alttii^  m  appear&Dcu  ;  hn 


nr  TTiH  DnAMciiies  or 
Ttr«  PfriiT  p4Jii  ift^fler 
n     akctr<''h     hj    Ckarlta 


Fig-  404, 


1,  Itu/tv  root  4if  the 
fi^k  \i&tr  ;  2,  ^^rsiiter 
root  iJAsi^iog  fbrw%rda 
ioio  tbe  Qiisaerioa  gnug- 
Imii  ;  3,  plstcsd  on  the 
bi>ne  abovi*  tbe  opbthnl- 
tuic  nerTC,  tMrbirib  b  seen 
flividrng  into  thd  suprA* 
ofbiUl,  hLebrjm*!,  And 
jiAsd  bmnobeB,  tbe  btler 
coMdecttid  wiUi  tbe  upb-* 
tbjiliiHG  gurigliDii  ;  4, 
placed  on  tbu  baae  dose< 
to  tbe  fur^tuuu  rutundum, 
titafka  ibu  9l]|M^rbr  mnx- 
illnrjf  (livL<<bn,  wbicK  m 
(^>fij}ected  beluw  wiib  the 
Bpbenc^^paUitioe  gAagUoD, 
4nd  pasaei  farvATds  to 
tb^  iiifrb>rbital  far&m«Q  | 
B,  pkced  OQ  tbe  bone  mr^f- 
tbo  fl>ruiuCEi  tiv&le,  marks 

gi  f  iDg  off  tbe  anterior  3ud  - 

ciibr  and  jnu^eular  bran- 

ebe.s,  i^tid  continued  bj  tbe 

iuftirior  den  till  to  the  Lower 

jaWf  aud  by  tb^  giiflUvtfiry 

to  tbe  tongue :  ti,  tbe  Bubm&X]lbry  gland,  tbe  ftiiliiimitilUi7  gDitigiioii  placed  &bave  it  iu 

^unn^etiuQ  Witt)  the  gui^tiitory  Derv<; ;  G^  tlie  cburUii  tvru|>!Lni  ;  T,  tbe  fiwial  nerve  ijnsulng 

from  Ibe  ntyluiiiaiUjid  foramen* 

fibrB3  Jiiferge  a  little,  become  rtrtictiUted,  ami  enter  the  Gasserian  gan^Uon. 
The  smaller  root  p;i«sea  iiistiile  and  borits-itb  the  ganglions  without  it^i  oerve- 
libri^s  bciiiig  incur poratfd  ii^  any  way  with  it,  and  joins  oute^ide  the  skidi  tb*^ 
lowest  of  the  tbrt'6  tnmk:^  which  l&iixi&  fruni  the  ganglion, 

Tbe  gawjlkm  of  Iht  Jifth  nerve  or  GajMstriau  gantjlion  (gajigViQn  Remihinare), 
occnpit!>a  a  dej;  re^ioti  on  tbe  ijipper  part  of  the  petroua  portion  of  tha 
temporal  born^,  near  tbe  point,  and  h  somewhat  creaceutic  in  form,  the 
convexity  being  turned  forwiirdK*  On  ita  inner  aide  the  gauylion  ia  joined 
by  filament*  from  the  c:irotid  plexus  of  the  uynv pathetic  nerve,  and,  acconi- 
ing  to  Acmte  auatuututs,  it  furniaheii  front  lU  lai^k  part  filamente  to  tbe  dura 
runtcr. 

From  the  fore  part,  or  convex  border  of  the  Ga-iiaerian  ganglion,  proceed 
the  three  birge  divisions  of  the  uene.  The  hii^beat  (firat  orophibahuic  trunk) 
enters  tbe  orbit ;  the  ^ecoud,  tbe  n^iper  mn miliary  nerve,  ia  continued  forwards 
to  the  face,  b^lew  the  orbit  ;  and  tbe  tbird,  the  lower  maxillary  nervn,  is 
distributed  chiefly  to  the  external  t^ar,  the  tongue,  tbe  lower  teeth,  an<i  the 
miiaclea  of  raastientiou.     The  first   two  trunks  pmoetMl  excbiftively  from  the 
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ganglion  and  are  entirely  sensory,  while  the  third  or  iuferior  maxillary  trunk, 
reoeiTing  a  considerable  part  from  the  ganglion,  has  associated  with  it  also 
the  whole  of  the  fibres  of  the  motor  root,  and  thus  distributes  both  motor 
and  sensory  branches. 

OPHTHALMIC  NERVE. 

The  ophthalmic  nerve,  or  first  diviaon  of  the  fifth  nerve,  the  smallest  of 
the  three  offsets  from  the  Gasseriau  ganglion,  is  somewhat  flattened,  about 
au  inch  in  length,  and  is  directed  forwards  and  upwards  to  the  sphenoidal 
fisanre,  where  it  ends  in  branches  which  pas^  through  the  orbit  to  the  sur- 
face of  the  head  and  to  the  nasal  foss».  In  the  skull  it  is  contained  in  the 
proeeKS  of  the  dura  mater  bounding  externally  the  cavernous  sinus,  and  is 
jaiiied  by  filament.'i  from  the  cavemous  plexus  of  the  sympathetic  :  according 
to  Arnold,  it  gives  recurrent  branches  to  the  tentorium  cerebelli.  It  also 
frequently  communicates  by  a  considerable  branch  with  the  fourth  nerve. 

Near  the  orbit  the  ophthalmic  nerve  furnishes  from  its  inner  side  the 
nasal  branch,  and  then  divides  into  the  frontal  and  lachrymal  branches. 
llieso  branches  are  transmitted  separately  through  the  sphenoidal  fissure,  and 
are  continued  through  the  orbit  (after  supplying  some  filaments  to  the  eye 
and  the  lachrymal  gland)  to  their  final  distribution  in  the  nose,  the  eyelids, 
and  the  museles  and  integument  of  the  forehead. 

LACHRYMAL   BBANCH. 

Tlie  lachrymal  branch  is  exterual  to  the  frontal  at  its  origin,  and  is  con- 
tained in  a  separate  tube  of  dura  mater.  In  the  orbit  it  panses  along  the 
outer  part,  above  the  muscles,  to  the  outer  and  upper  angle  of  the  cavity. 
Near  the  lachrymal  gland,  the  nerve  has  a  connecting  filament  with  the  orbital 
branch  of  the  superior  maxillary  nerve  ;  and  when  in  close  apposition  with  the 
gland,  it  gives  many  filaments  to  that  body  and  to  the  conjunctiva.  Finally, 
the  lachrymal  nerve  penetrates  the  palpebral  ligament  externally,  and  ends 
in  the  upper  eyelid,  the  terminal  ramifications  being  joined  by  twigs  from 
the  facial  nerve. 

In  eonsequence  of  the  junction  which  occurs  between  the  ophthalmic  trunk  of  the 
fifth  and  the  fourth  nerve,  the  lachrymal  branch  sometimes  appears  to  be  derived 
from  both  these  nerves.  Swan  considers  this  the  usual  condition  of  the  lachrymal 
nerve.  ("  A  Demonstration  of  the  Nerves  of  the  Human  Body/'  page  36.  London, 
1S34.) 

FRONTAL    BRANCH. 

The  frontal  branch,  the  largest  division  of  the  ophthalmic,  lies,  like  the 
preceding  nerve,  above  the  muscles  in  the  orbit,  being  situated  between  the 
elevator  of  the  upper  eyelid  and  the  periosteinu.  About  midway  forwards 
in  the  oibit,  the  nerve  divides  into  two  branches,  supratrochlear  and  supra- 
orbital 

a.  The  supratrochlear  branch  (internal  frontal)  is  prolonged  to  the  inner 
angle  of  the  orbit,  close  to  the  ]>oint  at  which  the  pulley  of  the  upper  oblique 
muscle  is  fixed  to  the  orbit.  Here  it  gives  downwards  a  filament  to  connect 
it  with  the  infratrochlear  brhnch  of  the  nasal  nerve,  aud  issues  from  the 
cavity  between  the  orbicular  muscle  of  the  lids  and  the  bone.  In  this  position 
filaments  are  distributed  to  the  upper  eyelid.     The  nerve  next  pier<«tt«  ^i 


m§  TIIK  CRAMAK  XEBVE^. 

OfUiirulajis  palpebrartim  ftUil  occipito-froiit«)is  intisdcs,  ftiriikbui^  Iwi^n  to 
these  niu»cle«  and  tbe  corrii^.ttor  fiupercilii|  undj  after  AscetidJiig  an  ihn  foro- 
litfml,  ramifies  in  tbe  ly tegument. 

fe.  Th©  *u|>rct^r(n74*/  /^rrtucA  (eitemil  frouUl)  pasaea  Ibrough  the  Bupni* 
orbittti  notelt  to  lh@  fdrakeaAl)  ^iiiL  eiiJ&  iu  mu<icaliU",  cuUviescnu,  and  pcii- 
dmulal  branohet ;  wkil»  lu  the  uotcli  it  di^ihbutes  palpebral  hhkmGnts  to  tKi; 
upper  eyelid. 

The  vinttctilarlranchrit  referred  to  aro  comparatively  Rmall,  and  supply  the  corrtjgatar 
nf  the  evebrow.  the  occipitc^froiitalU,  and  the  orbicular  moatile  of  the  eyeliils,  joinmg 
the  ftfisil  nerrc  in  Ihe  last  mnsde.  The  adattttim  Immcht^.  acnoiig  whicli  two  (otit«r 
mid  inner)  mny  be  nolii'ed  as  the  principal,  are  placed  nt  fir?t  l>eneatb  the  ompltn- 
ffonlAlia*  The  outer  one,  the  larger*  perforatej  the  temJinoua  fxpaiu*ion  of  the  miiaete, 
and  mmiSei  in  the  fcalp  m  fiir  hack  a^^  the  lamlHlaidal  Bitturc,  The  inner  hrarvch 
reaches  the  »urf£u.'6  tmincr  than  the  preceding  nerve^  atid  ends  in  the  interment  over 
the  parietnl  hone.  The  prticranwl  brnur:h^9  ariae  from  the  cutuneou^  nerve  benealh 
the  tDuscle,  and  end  In  the  pericranium  coved ng  Lhc  frontAl  and  pitrictal  bones. 


Fig.  405. 


Fig.  105.— NjjRvrs  of    Tint  Oa- 

BIT     VROM      TlfW      UlTKta     FUjR 

(fiTom  Suppey  ifkr  HirBdifeld 
and  Level]  l€).     | 


The  extemfti  r^uta^  moKjIe  baa 
tieeit  dividtd  juiil  turiied  dovn  :  1, 
the  optic  oerve ;  2,  liie  trunk  of  the 
tikird  Dtrve ;  3,  Its  upper  diTisiod 
{lasting  iut^i  the  levaWr  palfiebr^ 
and  ftiiiMiHor  rectus  t  i.  ite  long 
lower  brftndi  to  the  inferior  oblique 
mutele  ^  5,  the  sixth  or  ahclacent 
nerve  jniri^d  by  twigs  from  the^ 
Sjuijuitlielit? ;  €,  the  GusMiriiui 
puigtiun ;  7,  ophthnlmic  nerve;  8, 
its  iin«al  bmnch  ;  9*  the  ophthal- 
tnic  ganglion;  IP,  its  abort  or 
iiiut4>r  rmt  ;  11,  long  sen  1017  root  from  the  nasal  nerve;  12,  sympatbetic  trig  fnini 
the  (parotid  plexus  ;  13,  eiUary  necve*  paising  into  the  eyeball ;  14,  frontal  branch  of  the 
ophthalmie  nctva, 


KA8AL    ttitAHCH^ 

*Vho  Dasal  branch  (octilo  iiAsalis),  iep&rating  from  its  parent  trunk  lu  the 
wall  of  the  oavemouB  dnu^,  enters  the  orbil  bet  ween  the  heads  of  the  outer 
roottu.  It  then  ineliue?*  inwards  over  the  optic  nerve,  beneath  the  elevntor 
fif  tho  np|>er  eyelid  and  the  bu  peri  or  rectiia  mnscle,  to  the  inner  wall  of  the 
orbit,  through  which  it  pasi«LK  by  the  anterior  internal  orbital  foramen.  In 
tbiH  oblicjim  cour»o  ncroah  tlji^  orbit  it  fnrnidhea  a  aingle  fikment  to  the 
(ipbtliahnio  ganglion,  two  or  threo  (long  ciliary)  dii*ectly  to  the  eyebdl  ;  and, 
itt  tbo  inner  hiile  of  the  cavity,  a  considerable  branch  (infratrochlear),  whLch 
iimii^H  frnni  Ihtt  orbit  nt  the  fore  part, 

t)n  heaving  t1u<  orbit  the  nnnii)  nerve  in  direetied  trmisveraely  inward;^  to 
I  ho  np]ii>r  surface  of  the  cribriform  plate  of  the  ethmoid  bone,  and  passing 
for^^anin  in  a  groovw  *t  it«  otiter  edge,  within  the  cranium,  deseende  by  a 
njwcial  Apt'iturw  olofK^  to  the  crinta  gnllt  at  the  fore  part  of  the  jdate  to  the 
roof  of  the  natal  fouA,  wbeii)  it  divides  into  two  brauehes,  one  of  which 
(tfiterniU  or  ^nperfldul  %mm\)  itjacbt*  the  int^'gnnieut  of  the  aide  of  thenoae, 
nud  thu  idhir  (ram tin  Hrjdi)  ruinide^  in  i\w  pitnitury  membrane. 
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a.  Thtbranck  to  the  ophthalmic  ganglion  (radix  longa  ganglii  ciliaris),  very  slender, 
mjod  about  hidf  an  inch  long,  arises  generally  between  the  heads  of  the  external 
rectos ;  it  lies  on  the  outer  side  of  the  optic  nerve,  and  enters  the  upper  and  back 
part  of  the  ophthalmic  ganglion,  constituting  its  long  root. 

This  small  branch  is  sometimes  joined  by  a  filament  from  the  cavernous  plexus  of 
the  sympathetic,  or  from  the  upper  branch  of  the  third  nerve. 

6.  The  long  ciliary  nerves,  two  or  three  in  number,  are  situated  on  the  inner  side 
of  the  optic  nerve ;  they  join  one  or  more  of  the  nerves  from  the  ophthalmic  ganglion 
(short  ciliary),  and  after  perforating  the  sclerotic  coat  of  the  eye,  are  continued 
between  it  and  the  choroid  to  the  ciliary  muscle,  the  cornea,  and  the  iris. 

c  The  in/rairoehlear  branch  runs  forwards  along  the  inner  side  of  the  orbit  below 
tbe  niperior  oblique  muscle,  and  receives  near  the  pulley  of  that  muscle  a  filament  of 
eonneciion  from  the  supratrochlear  nerve.  The  branch  is  then  continued  below  the 
pnllej  to  the  inner  angle  of  the  eye,  and  ends  in  filaments  which  supply  the  orbicular 
mvade  of  the  lids,  the  carunculay  and  the  lachrymal  sac,  as  well  as  the  integument  of 
the  eyelids  and  ude  of  the  nose.  * 

In  the  carity  of  the  nose  the  nasal  nerve  ends  by  dividing  into  the  following 
braodiea. 

d.  The  brandi  to  the  nasal  septum  extends  to  the  lower  part  of  the  partition 
between  the  nasal  fossae,  supplying  the  pituitary  membrane .  neai*  the  fore  part  of  the 
septum. 

e.  The  superficial  branch  (extemus  sen  lateralis)  descends  in  a  groove  on  the  inner 
smrfiMe  of  the  nasal  bone ;  and  after  leaving  the  na<al  cavity  between  that  bone  and 
the  lateral  cartilage  of  the  nose,  it  is  directed  downwards  to  the  tip  of  the  nose, 
beneath  the  compressor  naris  muscle.  While  within  the  nasal  fossa,  this  branch 
gives  two  or  three  filaments  to  the  fore  part  of  its  outer  wall,  which  extend  as  far  as 
tbe  lover  spongy  bone.    The  cutaneous  part  is  joined  by  a  filament  of  the  facial 


Smmmwry, — ^The  first  division  of  the  fifth  nerve  is  altogether  sensory  in 
function.  It  furnishes  branches  to  the  ball  of  the  eye  and  the  lachrym&l 
^and  ;  to  the  mucous  membrane  of  the  nose  and  eyelids  ;  to  the  integument 
of  the  nose,  the  upper  eyelid,  the  forehead,  and  the  upper  part  of  the  hairy 
scalp  ;  and  to  the  muscles  above  the  middle  of  the  circumference  of  the 
orbit.  Some  of  the  cutaneous  and  muscular  filameuts  join  branchei  of  the 
facial  nerve,  and  the  nerve  itself  communicates  with  the  sympathetia 

OPHTHALMIC    GANGLION. 

There  are  four  small  ganglia  connected  with  the  divisions  of  the  fifth 
nerve  :  the  ophthalmic  ganglion  with  the  first,  Meckel's  ganglion  with  the 
second,  and  the  otic  and  submaxillary  ganglia  with  the  third.  These 
ganglia,  besides  receiving  branches  from  the  sensory  part  of  the  fifth,  are 
eadi  connected  with  a  motor  nerve  from  the  third,  the  fifth,  or  the  facial, 
and  with  twigs  from  the  sympathetic ;  and  the  nerves  thus  joining  the 
ganglia  are  named  their  roots. 

The  opMhcdmic  or  lenlicrilar  ganglion  (gang,  semilunare,  vel  ciliare)  serves 
aa  a  centre  for  the  supply  of  nerves — motor,  sensory,  and  sympathetic — to 
the  eyeball.  It  is  a  small  reddish  body,  situated  at  the  back  of  the  orbit, 
between  the  outer  rectus  muscle  and  the  optic  nerve,  and  generally  in  contact 
with  the  ophthalmic  artery  ;  it  is  joined  behind  by  branches  from  the  fifth, 
the  third,  and  the  sympathetic  nerves  ;  while  from  its  fore  part  proceed  the 
dliary  nerves  to  the  eyebalL 

Union  of  the  gai\glioH  with  nerves :  its  roots. — The  posterior  border  of  the 
ganglion  receives  three  nerves.  One  of  these,  the  long  root,  a  slender 
filament  from  the  nasal  branch  of  the  ophthiUmic  trunk,  joins  the  upper 
part  d  this  border.  Another  branch,  the  short  root^  much  thicker  and 
■kirteff  than  the  preceding,  and  sometimes  divided  into  parts,  is  derivefl 
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from  the  brancL  of  the  third  iiervu  to  the  iuferior  oblique  muscle,  an<l  is 
conuected  with  the  luwer  part  of  the  ganglioD.  The  third  root  is  a  very 
small  nerve  which  emnnates  from  the  cavernous  plexus  of  the  sympathetic, 
and  reaches  the  ganglion  with  the  long  upper  root  :  these  two  nerves  are 
sometimes  conjoined  before  reaching  the  ganglion.  Other  rootd  have  been 
assigned  to  the  gaugliou.     (Valentin,  in  Muller's  Archiv.  fur  1840.) 

Brauches  of  tJ^e  ganfjlion, — From  the  fore  part  of  the  ganglion  arise  ten 
or  twelve  delicate  filaments — the  sJuni  ciliary  nerves.  These  nerves  are 
disposed  in  two  fasciculi,  arising  from  the  upper  and  lower  angles  of  the 
ganglion,  and  they  run  forward**,  one  tet  above,  the  other  below  the  optic 
nerve,  the  latter  being  the  more  numerous.  They  are  accompanied  by  fila- 
ments from  the  nasal  nerve  (long  ciliary),  with  which  some  are  j.^iue*!. 
Having  entered  tbe  eyeball  by  apertures  in  the  back  part  of  the  sclerotic 
coat,  the  nerven  ifre  lodged  in  grooves  on  its  inner  surface  ;  and  at  the 
ciliary  muscle,  which  they  pierce  (some  filaments  supplying  it  and  the 
cornea),  they  turn  inwards  and  ramify  in  the  iris. 

SUPERIOR  MAXILLARY  NERVE. 

The  superior  maxillary  nerve,  or  second  diviidou  of  the  fifth  cranial  nerve, 
is  intermediate  in  size  between  tlie  ophthalmic  and  the  inferior  maxillary 
trunks. 

It  commences  at  the  middle  of  the  Gasserian  ganglion,  aud,  passing  hori- 
zontally forwards,  soon  leaves  the  skull  by  the  foramen  rotundum  of  the 
sphenoid  bone.  The  nerve  then  crosses  the  spheno-maxiUary  fossa,  and 
enters  the  infraorbital  canal  of  the  upper  maxilla,  by  which  it  is  conducted 
to  the  face.  After  emerging  from  the  infraorbital  foramen,  it  terminates 
beneath  tbe  elevator  of  the  upper  lip  in  branche<s  which  spread  out  to  the 
side  of  the  nose,  the  eyelid,  and  the  upper  lip. 

Branches.  — In  the  spheno-maxiliary  fossa  a  temporo-malar  branch  ascends 
from  the  superior  maxillary  nerve  to  the  orbit,  and  two  spheuo-palatine 
branches  descend  to  join  Meckel's  ganglion.  Whilst  the  nerve  is  in  contact 
with  the  upper  maxilla,  it  furnishes  two  posterior  dental  branches  on  the 
tuberosity  of  tbe  bone,  and  an  anterior  dental  branch  at  the  fore  part.  On 
the  face  are  the  terminal  branches  already  indicated. 

OKBITAL    BRANCH. 

The  orbital  or  temporo-malar  branch,  a  small  cutaneous  nerve,  enters  the 
orbit  by  the  spheno-maxillary  fissure,  and  divides  into  two  branches  (temporal 
and  malar),  which  pierce  the  malar  bone,  and  are  distributed  to  the  temple 
and  the  prominent  part  of  the  cheek. 

a.  The  temp(tral  branch  is  contained  in  an  osseous  groove  or  canal  in  the 
outer  wall  of  the  orbit,  and  leaves  this  cavity  by  a  foramen  in  the  malar 
bone.  When  about  to  traverse  the  bone,  it  is  joined  by  a  communicating 
filament  (in  some  cases,  two  filaments)  from  the  lachrymal  nerve.  The 
nerve  is  then  inclined  upwards  in  the  temporal  fossa  between  the  bone  and 
the  temporal  muscle,  perforates  the  aponeurosis  over  the  muscle  an  inch 
above  the  zygoma,  and  ends  in  cutaneous  filaments  over  the  temple.  The 
cutaneous  ramifications  are  united  with  the  facial  nerve,  and  sometimes 
with  the  superficial  temporal  nerve  of  the  third  division  of  the  fifth. 

/).  The  malar  branch  lies  at  first  in  the  loose  fat  in  the  lower  angle  of  the 
orbit,  and  is  ooutinueil  to  the  face  through  a  foramen  in  the  fore  part  of 
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tfcetttlir  boii«L,  whcra  it  is  fr^qneutty  dividtMl  iuto  two  5UmeniR.      lu   thtt 
IHH&iittui  pftTt  rif  iho  theek  this  mrvv  comiuuuicatca  with  tbe  facinl  uerve. 


Fit-.  ^*>a. 


FS|.  IOC— Serf  mom  1lxxiti.4ttT  Nittyt  inn  9omn  gt  tnn  OftiirfiL  N^ertra  {tmm 

fi&frpej  After  Hirsehf^ld  ami  LevdJlt').     } 
li  lb#  Q>iifriin  giingltoii ;  !2|  lachrymal  ifnuich  of  Ibe  npbthalinjc  tierTe  ;  3,  irnDk  of  thi) 
r  ttftsilsrj  nerve  ;  I,  iL§  orbiul  branch,  joiuliig,  jti  tt^  liw  p;iliiebra1  twig  uf  tb« 
I ;  0,  ori^n  uf  iu  p^^r  ivri^^ ;  7*  tts  Icmpuni!  twig  ;  3»  iti>]ic'oa-pE(|[ibiHe  gjvng1if»n ; 
t  mttte;  10»  iu  upper  brancbor  great  superfiiiial  ii^troBAl  mrve  ismci^^flingtojoirt 
rra  (U) ;  1^,  mtba  of  the  tower  b?mAcb  tif  the  Vlduiu  m^ve  itritb  the  carotid 
I  of  tli«  (^tutmibeilc  ^  13,  II,  posterior  iletiUl  uer^es  ;  15,  terminal  bmiicbeft  of  Ibe 
rfciul  oerret  rftnij^mg  on  tbe  aide  of  the  no««  mutl  app^r  lip  ;  16,  a  bmncb  r^f  the 
kM  mnltiiig  with  W9B1&  a{  the  t»iga  of  the  iiifriLOrbil«]. 


roorBftloa   DENT  A 1^   BEAN  (HB  SI* 

Tim  posterior  dentjil  bnachea,  two  in  mtmber,  are  direc^S  downwards 
i  ontwju-dft  over  the  liAck  purt  and  ttthero»ity  of  kho  tnaxdUr/  bone. 
Otie  of  the  brmochefl  eDt«rA  n  canal  in  thi»  bone  hy  which  it  is  coud acted 
)  tbte  teelb^  ^d  ^vem  forWAida  ft  communicatiiig  filament  to  tho  auterior 
drutail  nerf^*  It  ends  in  filameuts  to  the  molAr  teeth  and  the  liidiig  uieiu- 
hrmtt  of  the  mJiiUlt&rj  siuui,  nod  near  the  teeth  joins  a  M^coud  time  with 
till  ftntorior  dental  nerve. 

Ue  anUrim'  of  the  two  braitcheR^  Ijing  on  the  surface  of  the  booeif  in 
tttlilN8t6d  to  iha  gums  of  the  upper  jaw  and  to  the  bucciijator  iiiii8e]a» 


ANTKRIOB  DEKTAL  BKANCH. 

'T&o  anterior  denUI  bniuch^  leaving  the  trnnk  of  the  norve  tit  a  varying 
[laj)OD  behind  i la  exit  from  the  infraorbital  foramen,  entei's  a  Hpecial  ciinsd 
^txnt  of  the  antmm  of  Liighmore*     In  this  oanal  it  reoeives  the  com'*' 
nXmg  fijjyxitrijt  from  the  posterior  dental   nervei  and  divides  into  two 
Vff*W*****^  whiob  fumiih  offsets  for  the  ^nt  teotk. 

Th«  *Vi«#T'  hranch  stippUes  Ihc  incisor  and  canine  teeth.    FHamentii  from  thi* 

ei^ter  the  lower  mimtUA  of  the  nose,,  and  end  in  the  membrane  co^'cring  1  \w 

r  ppongx  hantn     A I  bo  above  the  root  i»r  the  cainno  tooth,  it  unit^  with  a  limnih  of 

or  niHil  nerve  fruin  Meckiir^  gAu^lioa^and  form i  with  it  iv  kuulU  thkkemagt 
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l!ie  ganglion  tj/BochMek,  fforo  iflilch  bimftchei  are  des*«?ribed  nM  d^^eendiiig  i&  tTie 
Mlveotitr  proce«4  and  ^Ufii«  &t  tbo  iaeUor  and  <^mne  t«eib.    (See  Hyrtla  tfebrbuL'L, 

iff)  'J1ie  r>t/^f'  bruRcli  glve»  filimenU  la  the  bicutpid  t^etU,  aitd  16  contiecteil  witk 
llio  piMtcrior  deat^I  nerve. 


INFEJLORBITAL    BRAS^UHEB, 


Tho  itifra^irbitat  brauchea,  large  &Dd  numerous,  spring  from  tbo  end  of 
the  superior  ma^Lilltry  iturvu  Viotjc^&tli  tliu  alavator  muscle  of  the  upper  li|>| 
A  lid  ar@  divisible  iusa  p^ilpfb-ul,  Dasalj  aud  kbbl  »«ts. 


Fig-  107, 


Fig.  407,— Debp  Vi«wof  THm  SFaKtm-PAtiLTrNit  Gixdutis,  asu  its  GoNWBcrmrs  wim 
OTHER  KHKYiLi,  &c  (ffOJii  Sftppoy  afkf  Hiracbfvld  and  Le?eiU^).     J 

i,  superior  tnaxilJjiry  nerve;  2,  pLJsterior  superiur  denttil  ;  3,  second  posterior  deoiwl 
hmocb ;  4,  atiterinr  dt^ntiil  ;  5^  uDion  of  iUfse  ult^'ob  ;  0,  ^phona-paluliue  ganglion  ;  7« 
Vidian  nerve  ;  ^,  its  grc-nt  fiujierfteiii]  petri>Pk]  lu-aiich  ;  9,  JU  i:si-atid  branch  ;  10|  n  p^ii. 
yf  the  aiith  nerve,  receiving  tiarigs  fmm  tbei'^^rotid  pleiiiB  of  the  ajm|>atbe:jo  ;  II,  Bnperii>r 
Cfirvical  sjmpiLtb^fcic  gjingUiin  ;  12,  id  tikml^d  brAUch  ;  lU^  trunk  of  the  facinl  n«rve  near 
the  knee  or  band  &t  the  hiiitua  B'alJopii  ;  14,  gbjsso-pbarynge&l  nervo  ;  15|  ^nmstoiuosing 
bjuncb  of  Jftcob^n  ;  I€j  twig  uniting*  h  to  the  Hjmp^tbetio  ;  17^  filament  to  tbe  feaesti-ik 
rotnnda  ;  13^  liUtnent  to  iha  EuatadjiaD  tube  ;  1S\  BlsLmcnt  to  tbe  fenestra  oratia  ;  20, 
externat  deep  petrcK^a]  aerre  uuilinjcwitb  the  leaser  BU|>erficia.L  pelrosaJ;  21,  internid  d^p 
petrosal  I  wig  imiting  with  tha  ^^Tsat  auperfiokil  petroBid. 

m.  Tb*  palpt^brtd  luxificfi  (ihtto  Ate  frometimcs  tro  branche*)  turoa  upwards  to  the 
lower  eyelid  la  a  groove  or  canal  of  the  bone,  and  &iip plies  ibc  orbieuUr  muscle  ;  it 
enda  in  filaments  whtcb  are  di-^tributsd  to  Ihq  eyelid  in  its  entire  bread tb.  At  tbe 
otitcr  angle  of  the  eyelids  ihU  ncrre  m  connected  with  tbe  facial  ncrv&^ 

b.  Tbe  nasfti  branches j  dircek^d  i awards  to  tbe  tnu-^el'^n  and  inlegumeiit  of  tbe  side 
^rtbe  noae,  conimnnicate  with  tbo  cut&neoun  brancb  of  tbb  nasal  nene. 

c.  The  labutif  tbe  largest  tf  the  terminal  brauobos  of  the  upper  maxillary  nerve, 
and  three  or  four  in  numlwr,  are  continued  downwards  t>cneatb  the  proper  elevator 
of  the  upper  lip.  Itamifying  as  they  df^cend,  tbeiie  nen^en  are  distributed  to  the 
integument,  the  mvti.'ous  membmne  of  the  month,  the  labral  ghtnds,  and  the  mo^loft 
of  the  upper  Up. 

Near  the  orbit  tbe  infraorbital  branches  of  tbe  superior  nia:£Ll]ary  nerre 
are  joined  by  cons^iJorable  branches  of  tbe  facial  nerve,  the  union  between 
ibe  two  beu&g  named  inffuoThital  pl^a&u^. 


hphe^no-palAtmc  gjingUou,  freqticntlj  ii»tii*?<1  MeckeVs  i^fingljijji,  h 
'  i«e^j/  placed  in  the  ap  be  no- maxillary  foi^t^tt^  oLj^b  to  the  sj  kh  imj  o- pal « turn 
ioameu.  It  reofirei  the  two  ftpht^napiiktintj  brniidies,  whidi  tlesctuid 
tog^tlicr  from  the  AQperbr  ranxilUry  lurve  tL%  it  croaitt^a  the  top  of  the  fo^at. 
It  ia  of  A  greyish  colour,  tiinngukr  in  form,  uml  conrex  on  the  outer 
fioHaea.  The  grey  or  g&Dgliotiic  «ub»tftiice  doeH  not  involve  all  the  hbre^ 
of  the  apheuo- paUtine  brancheji  of  the  nppt^r  maxilii^ry  nerve,  but  u  plucett 
il  the  back  part,  at  the  point  of  jtinction  of  the  sympathetic  or  it^ep 
hruifili  of  the  ^^iJiHii,  no  that  thc^  spbe no- palatine  nervea  proceeding  to  Ibe 
dose  and  pabit43  pa^A  to  tbeix  ilesitiuatLon  without  b<^iiig  incorporated  witli 
Ihe  ganglionic  uiiis&. 

Bnuiehea  proceed  from  tht*  gauglion  upwHrda  to  the  orbit,  downwirda  Ut 
the  pftlaia,  inwards  t*i  the  nost',  and  backwards  through  this  Vidliu  niu} 
ptofjgo-pftlatiQe  cauttii. 

AscErDnf0  Branches.  — There  are  three  or  motia  ?erj  small  t^igs, 
whidL  Tmax^  the  orbit  by  the  Hpheno-Tnaxillary  Ha^nro,  and  are  diRtribnted  to 
tbe  perioolrriiiii. 

Bock  deteribei  a  branch  ascending  frcim  the  gangUon  to  the  »irth  neme ;  Tl&h- 
111  aim,  one  to  the  lower  angle  of  the  ophtbnlmic  gnuglion.  Tbe  filanieniR  dencribed 
by  lltntfit  04  apcendlng  to  ihe  optic  nerve,  taoai  probably  join  the  ciliary  iw\^»  whii  h 
•vrroofid  Uaol  acrre. 


I 


1^  I>| 


DiiirBirt*tKO   Brajtohks, — These  are  throe  in    miuiherj — the   largo,   the 
I,   anil    the   external  pabttitje  nerves,  and  are  coiitiniied  chieAy  fmm 
»|dif  rio-pitlaline  branchrs  of  the  jtiiperiffr   ruiixidaTy,      They  are  dUtri- 
Imt^l  tu  the  lon-'il,  the  hanl   and    eoft   palate j  the  gums,  nnd  the  muemm 

|||«illbT3lll0  vrf  the  U09& 


a.  Tht  turffrr  or  ant^ur  pnhHtnt  nenre  Jeseenda  in  tbe  pabUo  maiilbr}-  caTial, 
Oftii  iltvuieA  m  tb«  io^jI  of  the  iiK^tirh  iato  branches,  whicb  urc  received  iiilo  i^riH^ver^ 
m  like  h&nl  paUtc,  and  eitcnd  furwunk  nearly  to  tiic  liici^^or  U'etli,  In  the  miiuth  j>. 
«Qp|ili^  the  gtimK,  tlie  glftudular  i^lructuns  and  the  mucoaa  membmnc  *^t  tUe  hard 
»ad  jctiutt  in  trerii  with  the  uaso  palatine  nen^e.  When  enterint;  \l^  cnriitb 
ikttit  giv£«  a  na.^1  branch  which  nuutflejt  nn  the  nddillc  and  lowor 
ail4  a  little  before  leaving  the  cuknul,  another  bmueh  in  i.uftpUeil  ta 
tW  Hit mbmne  mrering  the  lower  f(K>ngj  bone  :  theae  are  inffrkn*  tfotttd  ftrar*4^hf/i. 
•  l|ip(Mitf  the  In^er  Hpongy  bone  apringn  a  t«ma[[  branch,  which  la  continued  to  the 
Mi|t  paijite  in  a  f^eparate  oinaL  behind  ihe  trunk  of  the  nerve. 

h.  The  nnmUrr  or  pmhriaf  paJiftiite  branch,  arising  near  the  pnK^diuf   narve, 
with  a  tmall  artery  the  leii^er  palatine  eanal,  and  U  coMtiueted  to  the  «oft 
the  l<(MiBil|   and  the  uvutK,    Aooording  te  Meckelr  tt  siippUes  (he  k''ViitMr 
|«latl  BUMdcw 

c;  The  frkrnal  ptdaHtte  nerve,  the  imalleit  of  the  scjiea.  coirr:?*'*  betreen  the 
vpfier  maziila  and  the  cxtemal  pterygetd  niti4c1c,  ami  enters  the  external  jmhit lav 
^ttol  het«r«n  the  maiillmy  bone  and  the  pterygoid  process  of  the  pable  hone.  At 
%tm  exit  from  the  conml  It  givea  inwarda  a  branch  to  the  uvula,  and  ontwnrdtf  aunt  Inn' 
to  the  tontil  and  palate.     Ueeofiionahy^  thia  ncn^e  U  attogeilier  wanting. 

IscTBiUirjLL  BitiyctiK^, — Tlieae  constat  of  the  nano-palatinp,  and  tbi?  nppt-r 
■ml  interior  noaoi,  which  ranufy  in  the  lining  membnino  of  the  u  i^al  fii^i^ro 
iiiil  ttd joining  aititia^o. 

Th*  Mj-yiT  mtJt^tt  are  very  firo all  branch<?s,  and  enter  the  buck   part  of  I  he  ttosal, 
f«^   b;    the   irphcno  t9akti»«   foratnetv      Some   jire   pr^dongcil   to   the   np{i 
iMipriwf  pott  <*f  the  Ktptifm^jiiid  the  jv^inainder  ramify  in  the  Tnemhranoj 

It 
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the  upper  two  ipotigj  honm^  And  in  that  Unfnf  the  pdtt«rior  ethmoid  cells.  A 
b  ranch,  ati  ban  bem  alrcadj  sUitedt  forms  n  co  tin  action  in  the  wait  of  the  miixUl&rj 
Hina!^,  alKive  Ihe  ^e-lootb^  with  llie  aritcrior  fitnlal  nerre. 

The  nihn^fmlfrtine  ntrre,  nerve  of  Cotuunliti  ^S^tirpa),  long  aod  slender^  tearei  the 
inner  side  of  the  gatiglion  with  the  preceding  bmnchefl,  and  after  crosiitiif  the  ro*>f  of 
the  na^al  (omA  k  directed  downfrard^  and  forwards  on  tht^  fifspitim  iii^i,  towarda  the 
anti-rior  pnlatine  canal,  sHu&ted  bcftween  the  pcrloateam  and  the  pitnil^iry  membrane. 
Tlie  nerre-t  of  c^ppu^ile  >fid0i  descend  t-o  the  pabtcr  through  the  nie^^iul  milvUvisioos  of 
the  ean^K  called  the  fommina  of  Scarpa,  the  nerve  of  the  right  side  usu&tly  behind 
thai  of  the  left.  In  the  lower  common  foramen  the  two  naao-piiUtiiie  nerves  are 
eonneded  with  each  nther ;  and  they  end  iii  several  frlrimcnta,  wbirh  are  diatributed 
to  the  papillii  behind  the  intnutor  teeth,  and  communicate  with  the  great  palalme 
nerve.  In  itA  eonrire  along  the  feptnm,  Amall  fiUmentft  are  fnrui^hed  fn:im  the  naso- 
palatine ner^e  to  the  pituitary  membrane.  (See  Fig»  402,  This  nerve  wna  discovered 
independently  hy  John  Hunler  and  CotunniuFji;  Btc  Hniitcr^a  ''Observationa  on 
eerLaia  parb»  of  the  Animal  £^onom%' ; "  and  Scarpa^  "  Annotaliones  AnatomiciB,^ 
lib.  ii.) 

Fig,  408. 


Fig,  408.— Kerves  op  thk  Pfosa  ajtu  or  f  nn  Rpiteno  pALArrira  Qaholiom  rjioii  rai 
IHJSEB  SiOE  {from  Sftpfiey  itfter  Ilirnehfeld  itnd  Leveillo.)  ^ 
t,  network  of  the  hranehi^s  of  the  olfacUry  nerve  deaeencHug  irpoo  the  menibrane 
erivenng  thu  superior  and  middle  tnrbiDated  Ijooea  i  2^  extemni  twig  of  the  ethmoidiil  bmnch 
of  the  tia^l  nerve ;  %  BfiheDo^pnlatioe  ganglion  ;  4,  ramTfication  of  the  noterior  diviiaoti 
of  the  palatine  nerves ;  5,  [ta^terinrf  and  6^  middle  diviBiona  of  the  pHlaliue  nerves  ;  7- 
bmnch  t«>  the  memlirane  on  the  lower  turbinated  htme  ;  S,  branch  to  the  saperiof  and 
middle  turbinated  bones  ;  9,  naAa-pnl&tine  bmnch  to  the  septnin  cnt  short ;  10,  Vidian 
nerve  ;  11,  iia  ^at  superfieinl  pi-troMl  braoeh  ;  12,  its  ^rotid  branch  ;  13,  the  ^jinj^- 
tbetie  nerves  ascending  on  the  interaai  carotid  arterjr. 


POHTBK ID'S  Branches. — The  bmncbes  directed  liackwarcls  from  the  spheno- 
paiiitine  ganglion  are  the  Ykli^iu  and  pbnryugeal  nerves. 

The  Vidian  n^rve  arises  from  the  back  part  of  the  ganglion,  which  seems  to  he  pro- 
longed into  itj  passes  backwards  through  llje  Vidian  eanal,  and  £.fter  emerging  from 
thi^  divides  in  the  fiuhetance  of  the  hhro  cartilage  filling  the  foramen  lajierum 
medium,  into  two  branches  t  one  of  Ihesiej  the  Aapurficial  [letro^l,  joins  the  facial 
nerve,  while  the  oihcr^  the  carotid  branch,  commnnicatcs  with  the  iyrapathetie. 
Whil^^t  the  Vidian  nerve  l»  in  Ha  cunal.  It  gives  inwards  aome  small  nrt^fd  branches, 
wiilch  anpply  the  mcmhinne  of  the  l^^ack  part  of  the  roof  of  the  nose  and  septum,  aa 
well  as  the  metnhrane  covering  the  end  of  the  Eujilaehian  tuhc. 


IXFEEIOE    MAXILLA  BY    NERTE. 
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*fittl  f)efro4al  bpnnrh  of  the  Vidmu  ncrve^  entering  the  emttlum  (>ii 
tiile  of  Um  carolii  arierj  «ad  bca&ith  the  Ga^^rian  gan;^Uan,  Ib  dItrecLtfd 
kvmnb  m  #  grooTe  on  tbe  putrou'^  portion  of  ibe  l«m(iomI  iKiti^  to  tlie  hiatui 
fUlopiii  ia4  M  tbiis  condiicted  to  the  aqueductai  FaUopii,  where  it  joioa  tke  gangU- 
ftus  cal&ffcmeat  of  iho  ^uda]  nen-e. 

The  oirpfiil  OiT  sympathetic  jt&rtvjn  of  the  Yidiaii  nerve«  shorter  ttmn  the  otfier^  u 
«fi  Ptd^hh  eolottt  and  aofler  texture:  It  ia  dlrc^Uil  backwards,  and  on  the  cmtt^r 
■idfl  ol  tlie  c&rotid  artery  endA  in  the  filameota  of  the  eympathetk  fiorroiiadiag  that 

li  teoorilaiiee  witJi  iberiew  t^en  of  Ihe  gangtm  conneciod  with  the  fifth  neire 
(fit  $93^),  tlie  ioperfictal  petrD«&1  and  caroUd  parts  of  the  Yidiaii  atrvc  may  be  regiirflcd 
u  the  motor  tnd  aympiUlietkc  root«  respectii^ety  of  the  fipheao-p^£itiiie  g^LUglion ;  tha 
tpbcno^p^UttQe  being  ll«  lensory  root. 

The  pharifngeKd  nerm  U  Iti^l^idernhle  iti  sIeg,  and,  instead  of  emimatitig  directly 
Imi  Ibegu^lion,  U  ffi^uentlj  derived  altogether  from  the  Vidian^   This  branch,  when 
ft  tviMtAle  nerve,  springs  from  the  b^k  of  the  ganglion,  onlera  the  pter}'gO'paktine 
with  an  Artery,  and  h  lott  in  the  lining  nrembranG  of  the  phaiynx  beMnd  the 
^ian  tnbe^ 

I — Th&  iuperioT  laaxiUary  nerve,  witli  Meckel's  ganglion,  suppliea 
file  integQiBtttit  tho^te  the  zygonmtic  tucb,  and  tb^t  of  tba  lower  eycliJ,  the 
ncle  of  tlia  ncMe^  and  the  up{j@r  lip  ;  the  iip|>er  teeth,  tba  iitiiug  mem- 
bmi#  oi  the  tioce  ;  the  membrane  of  the  upper  part  cf  the  pharynx,  of  the 
antnun  nf  Higlimor^,  and  of  the  poaterir>r  ethmoid  ceik  ]  the  soft  palatt^, 
totkni]^  and  urula;  &uil  the  gtatiduldJ:  and  mncoua  struclurea  of  the  roof  of 
the  mouths 

IKFERIUR  MAXILLARY  NERVE. 

The  lower  nu^xillaiy  nerve,  the  third  and  largest  divi&ian  of  the  fifth 
Berre,  is  made  up  of  two  portioae,  unequal  in  size,  the  larger  Wing  derived 
^ram  tlie  Gaaaerian  g^uiglion,  and  the  emalkr  being  the  slender  motor  root 
of  Um  fifth  nerve.  Theae  two  part«  leave  the  akull  by  the  foramen  ovale 
in  the  sphenoid  bone,  and  unite  immediately  after  their  exit*  A  few  lines 
beneath  the  base  of  the  akull,  and  under  corer  of  the  external  pterygoid 
the  nerre  Bepamies  into  two  primary  diTiaionB,  oue  of  which  ia 
'  ia  pcmttioti  and  amftller  that)  the  other. 
smalif  ani&fior  or  upj^er  piyriiun^  purely  motor,  terminates  m 
I  io  ihm  temporml,  maaaeter,  buccinator,  and  pterygoid  mu^les.  The 
'  or  tower  portion,  chiefly  aeuaory,  divides  into  the  auricnlo- temporal, 
gwlAtoij,  ftnd  inferior  dentml  branchea  i  it  likewise  supplies  the  mylohyoid 
anBfil%  and  the  anterior  belly  of  the  digastric.  'The  branch  to  the  in- 
tflCiyd  l^terygoid  mm^cle,  with  which  also  are  connected  tUo^e  proceeding 
from  tlie  otic  gaugllou  to  the  tt^nsora  of  the  pulata  and  tympanum,  it 
iOmeliaiwi  counted  as  a  part  of  the  larger  divieiou,  but  La  more  oorrectty 
mg«rd«d  fta  ariaiug  from  the  imdlrided  trauk 

l>S£P   TEafTOBJUi,    liASSETERIO,    BUOCAL^    AND   FTEKTOOm   BEANCKBa, 

^^Tho  dt^  Umporal  hranche^^  two  in  Dumber,  anterior  and  posterior^  ptua 
rardi  ftboTe  the  external  pterygoid  muscle,  close  to  the  bone,  and  Rin 
llpwurda,  one  ue^r  the  front,  and  the  other  near  the  hack  of  the  tem- 
ponal  fo9ia,  beneath  the  temporal  muscle  in  the  aubatance  of  which  they 
ftre  distributed,     (Bee  %  403.) 

The  anterior  branch  ia  frequently  joined  with  the  buccal  nervr»^  and 
mmMmGR  with  the  other  deep  temporal  branch. 

Hitft   KKUaeteric   brandi  likewise   passes   above    the    exUi 


: 


t  tni    CBAXIAJ.    XEUVEa 

n)iiAcl«|  and  b  directed  uearlj  horieoutzilly  outwiiirda  tbfougU  tU«  &igninid 

t)ot<:U  of  the  lavct  jaw  to  the  posterior  lx>rder  of  the  tn'i^'iet<?iic  muscle, 
which  it  Eftit^rM  ou  the  deep  surface*  It  gtTt^H  &  filament  or  t^ro  Ut  tho 
articulftttoa  of  tlie  jaw,  and  ocoaBioaaJly  furiiiflhes  a  branch  io  tte  tem- 
poral miiDcle. 

The  hticatl  braiwh  pierces  the  BubBtance  of  the  ex^terDal  pterygoid  mnsclw, 
and  couraes  dowiiwiirds  and  forwitrda  to  the  face,  in  clo&s  contact  with  the 
deep  Burface  of  the  teiiiporal  Jiiusck*  at  Ha  imsertiou.  It  furuiahefi  a  braticli 
to  the  extemsil  pterygoid  muscle  as  it  pierces  it,  atid  on  emerging  givf^n 
two  or  three  ascending  brauches  to  the  temporal  muscle.  It  diviJ#A  iuta 
two  principal  branches,  an  ypptr  and  a  lo\^Tf  which  comiDUnicate  with  the 
facial  ULrve  in  a  plixuii  round  the  facial  v^eiUj  and  are  distnbuttiU  to  tlie 
integitment,  the  buccinator  muscle,  and  the  mucous  membrane. 

The  c^Ufhui  pierijgtAd  hranchj  i»  mo^t  frequently  derived  from  the  buccal 
nt  rvo.  It  ia  sometiniea  a  A&par&te  oStet  from  the  amoUer  portion  of  the 
lowt-r  maxillary  uerve. 

Hie  iurrc  of  the  inirmul  phrfjijoid  muBcle  ii  closely  coutjcoted  ut  its 
origin  with  the  otic  gaiigUon,  aud  entera  the  iuner  or  daep  Fvnrfaoe  of  the 
muscle* 

AlTRlCVtO^TlGMPOAAL   HKS^VS, 

The  auriculo- temporal  nerve  takes^  its  origin  close  to  the  foramen  OTiIe,  It 
iifton  comineuoea  by  two  roots,  between  which  may  be  placed  the  middle 
mt*ningcal  artery»  It  is  directed  at  first  backwards,  beneath  the  external 
pterygoid  muaclej  to  the  iuuer  aide  of  the  arlieulation  of  the  jaw  ;  then 
changing  iti  counej  it  tarnK  upwards  lie t wee q  the  ear  and  the  joint,  covered 
by  the  parotid  gland  ^  aud  emerging  from  Ihia  place,  it  Gnally  divides  into 
two  temporal  branch ts  which  ascend  towards  the  top  of  the  head» 

(u)  Commnnmiiinff  hj-finche^, — Thero  are  commonly  two  branches  which  pass 
forwnrd  round  the  external  carotid  artery^  and  join  the  facial  fierve.  Filaments  to 
the  otic  ganglion  arijic  near  the  hcgiauiug  of  the  nerve. 

(h)  Puroiid  hrfiiicheft  are  given  from  tlio  nerve  while  it  i»  covered  hy  the  gland. 

(e)  Auricvthir  hrnHcftea.—  Thn^e  are  two  in  number.  The  ivwer  of  the  two,  arising 
lH.4und  the  articulation  of  the  jjtw^  distributeii  branches  to  the  ear  helow  the  external 
mcatoa  ;  and  semis  otlier  iilaiiienty  round  the  internal  maxillary  artery  to  join  tbc 
Kvmpalihelic  nerve ;  the  upptr  hniHckt  leaving  the  nerve  in  front  of  the  ear,  ia  dtJi- 
Iribulcd  in  tlic  integument  covering  the  Iragns  and  the  pinna  above  the  external 
auditory  meatus     Both  are  confined  to  the  enter  surface  of  the  car, 

{ii)  BnificfifA  to  the  meohtg  andittfritijs. — Thcae,  two  in  nnmber,  spring  from  the 
point  of  connection  of  the  facial  and  annculo-temporal  nerve^^  and  enter  the  interior 
of  the  and itory  meatus  between  the  oBsceua  and  cartilaginous  parts»  One  of  them 
»enda  a  branch  to  tbe  membmna  timpani. 

(«)  Articultit*  frmwcA. — Tbe  nerve  to  tbe  tcmporo-maxillsirj'  articulation  eomca 
from  one  of  the  preceding  branches,  or  directly  from  the  auriculo  temporal  nerve. 

if)  Temporal  ^rramhtrJi.—One  of  these,  the  smaller  and  piMtarivr  of  the  two, 
^iistrilmtej*  filaments  to  tlio  anterior  muscle  of  tlie  auricie,  the  npper  part  of  the 
pinna  and  the  inlegument  iibi>ve  it.  'I'ho  anterior  tempoml  hranch  cAtend^  with 
the  superficial  temporal  arte  r)  to  tbe  top  of  tbe  head,  and  ends  in  the  in  teg  v  men  L, 
It  is  often  united  with  the  tem].H>ral  branch  of  the  upper  maxillary  nerve.  Meckel 
mentions  a  communi cation  between  thia  branch  and  the  oecipttal  nerve. 

GUSTATORY    :NKEV&. 

The  gustati^ry  nerve,    or   linguftl  branch   of    the   fifth,   desoenda  xkudS^ 
cover  of  the  external  pterygoid   muscle,  lying  to    the  inner  aide  and  iu 


ftuni  of  the  deDtnl  iierre,  Arid  tome  times  united  to  it  by  ft  cord  which 
tFvmm  aver  the  intcrual  maxillafy  lirtery.  It  is  th<?re  jointed  at  an  acuta 
tD^b  bj  the  chorda  tyiitpitni,  a  amall  branch  coiiuected  with  the  facial 
fi«m^  wkieh  de>^ceridH  from  thit  inner  end  of  the  GluAsorian  fixsiure.  It 
tboD  fiiaiMa  between  the  internal  pterygoid  muscle  atid  the  lower  majdlla, 
lod  is  ]tlcliJ[lt^d  oliliqiiely  inwards  to  the  side  of  the  tongue,  over  the 
vpper  e^Dtlnctor  of  the  pharyuic,  (where  thiii  muscle  is  attached  to  the 
miaillArj'  hooe,)  and  alw^ve  Ifae  deep  portion  of  the  submaxillary  glamt, 
Liiilj'f  the  uerfe  croiseH  Wharton's  duct,  and  is  coigtinueil  along  the  side 
of  th«  toogtie  to  tbe  apex,  iu  contact  i/vlth  the  macouH  membriiiio  of  the 
tnCRith, 

(a)  Comtainticadntjt  bfnticJ*^^  are  given  \.q  the  iubm  axillary  gang  Lion,  >t  the  place 

Fig.  *'>P. 


1^  109.— Vjvw  or  Tiis  BaiwcnKs  ev   tub  Infehtlir  MAxiLi&mr  ffvitvi  rmu  run 
m^rsM  sint  (from  Biippey  aC(«r  HinichfieK)  aguI  l/^veill£}.     ( 

Tke  iffoma  pod  rwDiits  of  the  Jnw  huTe  been  remeted,  imd  tbe  outer  pl»t«  of  th©  j*» 
tikoi  oCm  M  to  open  ap  the  deutal  c&Qi^t:  tbe  lover  purt  nf  the  tempiital  miiide  hat 
ktat  4iiWflted  off  the  boii«,  aiad  the  ma^ieter  muifcle  turited  dc^wu. 

1,  Mii««l«Kc  branch,  diMK^nding  to  the  deep  sarfjioe  of  the  mnade  ;  2,  »  IvrSg  if)  the 
Itttfoeftl  muick  ;  S,  motenot,  mid  7,  poi tenor  d«ep  letQ|ioml  uerrei ;  3,  buccnl  ;  1,  K^ 
«nkiA  vitb  the  f«eiiil  ;  ^,  fikmertta  $iv^ea  by  the  bacral  to  the  external  pl«*ry^oid  n> 
&»  iArieuit^-leniparid  nerre  ;  9*  Hs^Jtmtotni  Lraiifhes;  iO,  iU  anterior  to riouUr  Ijih 
JI,  •!«  unlcm  nilii  the  faeiiil;  12,  giistat^rj  or  Jjoguai  aervfl  ;  13,  mjlo-hjoiJ  nviw  i  j  i, 
s«ff«ii«rdeatAl  uf^rvc;  I  '^^  ua  uig;^  supplied  to  the  t&tth  ;  l^i  mental  branches,  V^t  h|^r'<"^ 
coa]  a'Diting  with  the  mealnl. 


m§  THE    CHAKIAL    KER\*Ea 


in  a  ptM^^H 


whcpq  ibc  tjcrte  b  in  coT»tji<!t  wUh  the  submasiUarj  gUrid.     Others  form 
witli  lirancbi^fl  of  the  h)  |>ogb»^l  uertf  nt  the  inner  border  or  the  hjo-gloaga 

(A)  Brtitn^*Jitii  fo  ifi*'  mtt^*fjjt^  mtmlfntn^  of  the  uiouih  iire  giteo  from  the  ncn'e  »l 
the  ftide  of  the  tongue,  »ni!  ^apply  ^m  th«  giiins.  Some  delicate  filamentfl  are  like- 
wise di*tri(nitcd  to  the  etihstance  of  the  aublmgnal  gland. 

(f)  The  finipiaJ  or  iermhinl  hrrmehcs  pi:!i'fonite  th«  miisoular  etmctufe  of  the  tongue, 
4nd  ilividc  into  fihimcnlB^  which  are  continued  alm<»8t  vertically  upwardato  tlie  coniail 
and  Fung) form  papillie.  Near  tbi>  Lip  of  the  tongue  the  br^iiehqsi  of  the  giutaiorjT  and 
hjpogloa^l  nerrea  are  anited. 

INFERIOR    DENTAL    NERVE, 

The  lotfrjor  deniul  nerve  in  the  Lirgi^st  of  the  three  branches  of  the 
lower  in  miliary  nerve.  It  descends  under  cover  of  tbe  e]ttenml  pterygoid 
musdOi  bohiud  nnd  to  the  outer  side  of  the  gai^tatoi^"  nerve,  amt,  pa^t^ing 
between  the  mmuii  of  the  juvr  and  tha  iuterniil  lateral  ligament  of  the 
ieiiipofo*mnxiU»u*y  articulation,  eiitera  the  inferior  dental  canal.  In  com- 
pan  J  with  the  dentiU  artery,  it  proce^a  sdoug  this  canol^  and  supplies 
branches  to  the  teeth.  At  the  inenttU  foramen  it  bifurciites  ;  one  part, 
the  incisor  branch,  being  contiuiied  otiwardij  within  the  hone  to  tbe 
middle  line,  while  the  other,  the  much  larger  Libial  branch,  ea capes  by  the 
fornmen  to  the  face. 

When  about  to  enter  the  foramen  on  the  inner  surface  of  the  ramu'i  of 
the  jaw^  the  inferior  dental  nerve  gives  oS  the  slender  mylo-hyoid  braiicli. 

(fj)  The  mykhhyoid  hmnch  U  lodged  in  a  groove  on  the  inner  surface  of  the  ramas 
of  the  tnaEiMapj'  bone^  tn  which  it  is  confined  by  hhroos  mcmbninet  and  in  dLstrihut«4 
io  the  lower  or  cutaneoui«  ^nrfaee  of  the  my lo^h^oideu^  and  to  the  antermr  bellj  of 
the  dig^tric  muscle.  Thiii  nerve  may  be  traced  hack  within  the  Bhcath  ef  the  inferior 
dental  to  the  motor  portion  of  the  inferior  majtillary  nerve, 

{h)  The  ihntal  ^raiidic^  supplied  to  the  mobr  and  hicuspid  teeth  correspond  to  th« 
number  of  the  fangs  of  those  teetk  Each  branch  eaters  the  minute  fommen  in  the 
extremity  of  a  fang^  iind  term i nates  in  the  pulp  of  the  tooth.  Not  unfrequently  a 
collateral  branch  eupplie*  twigs  to  ^veral  teeth, 

(c)  The  indoor  biandi  ha&  the  name  direetion  aa  the  trun^  of  the  nerre :  It  extends 
to  the  middle  line  from  the  point  of  origin  of  the  labial  branch,  and  supplies  uervea 
to  the  canine  and  inei^^or  teeth, 

{il)  The  laidnl  or  W€M(ft£  hmntJi  emerging  from  the  hone  by  the  foramen  on  the 
outer  surface^  divides  beneath  the  depreAsor  of  the  angle  of  I  be  month  into  two 
parts. 

Une  of  Ihcse,  the  outer  division,  communicating  with  the  facial  nerve,  suppHea  the 
depressor  anguli  oria  and  orhieularia  oris  muaclca,  and  the  integument  of  the  ehin. 

Tbe  inner  portion,  the  hirger  of  the  two,  iwcends  to  the  lower  Up  beneath  the  do- 
prcjwir  (ahti  inferioria  muscle,  to  which  it  gives  filamenU  :  the  greater  number  of  the 
branches  end  on  the  inner  and  outer  eurfiR'es  of  the  lip.  Thefle  imier  brunches  assist 
enty  slightly  in  forming  the  plexua  of  union  with  tbe  facial  nerve, 

OTIC    OAHGUOK. 

Tbe  otic  ganglion,  or  ganglion  of  Arnold j  of  a  reddish-grey  colour,  i» 
situated  on  the  deep  surface  of  the  lower  maxillary  trunk,  nearly  at  the 
I>oint  of  junction  of  the  motor  fasciculus  with  that  nerve^  and  around  the 
origin  of  tbe  Internal  pterygoid  branch,  ltd  inner  surface  is  close  to  the 
cartilaginous  part  of  the  Eustiichiau  tube  and  tbe  ctrcumflexus  palati 
muscle  ;  and  behind  it  ia  tlie  middle  mentnge:il  artery, 

€mmt4:tion  %mfh  nert'e^ — roots, — The  gangliou  U  connected  nith  tbo 
lower  maxillary  nerve,  eapecially  with  the  branch  furniflbed  to  the  internal 
pterygoid  muscle,  and  with  tbe  auriciUo- temporal  nerve,  and  thus  obtains 
motor  and  seuiiory  roota  ;    it  ia  brought  into  connection  with  the  aympn- 
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ri  one    AXD    SITBMAXILLART  GANGUA. 

lUtthf  A  fikmipiit  from  the  plexus  on  the  mtddb  metiijigBAl  arteiy. 
ft  likeviio  raoeiroa  the  ^mutf  4i//je!r/f<fi^/  fidrosal  nerre,  whicb  emerges 
kom  tbe  pvtrooii  bane  by  the  small  for%m@n  iiiterua]  to  the  canal  of  the 
imam  tympJiui  miuacl«»,  and  reaclien  thts  extt^rior  of  tbo  Etkull  by  piercing 
Ihi  ^ibezioy  botio  cloae  to  ilii:»  fotnmeti  Fpiiio«um«  By  tbb  uerrti  tbe 
^i|^ion  farms   a   oo&im!iiiie.diou  with    the   gloaHQ*pharytig(?al    ftnd   facial 


%  110,— Otic  Oimiuo* 
JJIP  ITH  Cuiisi£CTi>>ir« 
w%om  tnm  l^sivt  (from 
£«Iifi«7  ^rtiK-r  Ani(>lil>.   | 

T^b   AfEiLfv   ^vbiliiti  ft 

af  ilie  *liull  villi  A  litxti  of 

lll«  tUftftl  fii«9.t    ftuJ    luwirr 

prlf^Oi  bob*  btt  lic«ti  re- 
»wv«i  «o  la  t0  Mbow  Uie 
isBW  «irib«t  of  ibe  tni^tfi- 
biiBi  t^Vffttii  fttid  tbe 
«mbI  of  Ili9  fadil  ti«rtv, 

]  ^  ■tDftllcj'  laotor  r«ot  of 
tW  fifih  fifTVt  piMihif 
iAa^  M?iJe  of  tb« 

Qft^  liofi  |i>  unite 


Fifr  410* 


MTvt  €Bl*ruii  |1k0  «fttt«l  tif 
Hm  kwcr  J»v  ;  3,  wxlo' 
bfoid  Ifimofli,  Men  »lfti» 
itftber  itowii  emerging  in 
frost  0^  lb«  i&l  rvftl  pt«rj^ 
pid  Ba«cJe  ;  4^  lingiml  or  iiutBt4n7  merre ;  5,  eborda  tjnipani ;  /I,  fsctat  neire  In  Iti 
Ciaal ;  7|  AttHcab^teijiipcml  aerre,  eiid using  io  H«  Toop  of  ori^iu  the  miijilte  meiilngcnl 
Mivfjr;  ^  otk  gftnglioo ;  9,  miftti  «u|M^rfiabl  petrosftJ  nerre  joining  the  gnugliou  ;  10, 
kaac4  to  lb«  letnor  lympani  touiele;  11^  twig  eoDUt^Uiig  tb^gtnglioa  1riLbibeiljlupcf^>' 
•■flM.1Ar  litrve;  lit  ^^is  to  the  ^ninglion  from  tbe  ajm|)tlbdttG  nfrrw  oa  the  meijjn^peal 
1^   1»w^  td  the  LuWntfti  pterygoid  mtucle ;  1 4,  brvQcb  kt  tbe  teosof  pftlftii 


BTan^}^t$^ — Two  nuall  tiervea  are  distributed  to  mtmclea — one  to  tb? 
of  the  membnuie  of  the  tympanam,  the  other  to  tbe  cirDumQexiis  or 
pAktL 

ilUBl[AXEIJ.AE¥   OAI9GI.I0N. 

The  HobtDaxtllary  gaogUon  U  placed  abof  e  the  deep  portion  of  the  lah- 
maitllary  glaud^  and  b  coanected  by  fiJ&tneiita  with  the  gustatory  nerre. 
It  k  about  the  aize  of  the  ophthaltiiic  ganglioD.  By  the  upper  part  or 
bara  it  receives  branchea  from  Derras  w!uch  may  be  regarded  as  tia  Toot«, 
vUilat  f^m  the  lower  part  proceed  the  filaments  which  are  diatributed  from 
Hw  gaagUon* 

Ctmm^ioH  %i^kk  n€r«e«^ — rmtB. — This  ganglion  recei?es  filametita  from 
tW  gnslalcxry  tierret  luid  likewise,  at  ita  back  part,  a  root  which  appa- 
motly  oooieiB  from  the  gustatory  nerve,  but  is  in  reality  derived  from  the 
ifcariEs  tytnpaui^  which  m  prolonged  downwards  in  the  oheath  of  the 
jgnrtittiTry  nerve^  It  receives  aUo  tituall  twign  &om  the  lympathetie  filaments 
oei  the  facial  artt^ry. 

i^pvfuAei. — Somii  ti^rres,  firo  or  ^  tu  number,  radiate  to  the  an 


610 


THE  CRANIAL   KEKVES. 


of  the  ftubmaxillnry  gknd.  Otliers  from  the  for«  p»rt  of  tlis  g^ogllou, 
loiigpr  and  krger  than  the  preceding,  eu^l  in  the  luucqus  membrane  of  tlio 
tuQuthj  and  in  W'h&rfcoij'd  ducL 

According  to  Meckel  ("  De  tiuitito  pare,"  Ac,),  A  hrinch  w:cftBionaUj'  detcends*  in 
front  of  the  hjo-glo«su«  nau^^le,  and  after  jainlwg  m\k  one  from  the  hyiMjglosaal  nerve, 
cuda  in  the  genio-hyo-glossiis  muficlc* 

It  may  be  Doticed  t!iat  ¥f}iile  the  brauclie»  from  the  otic  ganglion 
|iii8ft  excluMvely  to  mUBcleSj  the  submaxillary  gunglioo  gives  tio  muaculiir 
oQtioU, 

Summary. — Cutaneous  ritaiueDts  of  the  inferior  maxilljiry  nerve  r»riufy  on 
the  aide  of  the  head,  ajid  the  eitenml  ©ar,  in  th«  auilitory  parage,  the 
low^er  lip  J  and  tlxe  lower  part  of  the  face  ;  sensory  branchei*  are  aupijlied 
by  it  to  the  greater  part  of  tho  tongue  ;  and  braut^hoa  are  funri^tUed  to  ihe 
mneouB  membrane  of  tho  mouth,  tlie  lower  teoih  and  gums,  the  tali  vary 
glandit,  and  the  articulation  of  the  loiter  Jaw, 

This  norve  »U[!p]ie]$  the  muHoleH  of  mastication^  viz.|  the  mAsaeter,  tem- 
poralj  :tod  two  pterygoid ;  also  tJje  buccinutorj  the  mylohyoid,  and  the 
anterior  belly  of  the  digastric  \  auil  from  the  otic  ganglion  pruceed  the 
brancbiM'io  the  circumflexua  palati  and  teufior  t)  u^paul  muedt^ 


SIXTH  PAIR  OF  NERYEa 


The  sixth  cranial  nerve  (nerv.  abducent)  enters  the  dura  mater  behii 
the  dorsum  sellte,  and  passing  forwards  in  the  door  of  the  cavern  out  sinus, 
close  to  the  outer  aide  of  the  airotid  artery,  entera  the  orbit  throngli  tlie 
aphenoidal  figure,  and  between  the  heada  of  the  external  rectub  muHoIe, 
and  is  entirely  diatrlliuted  to  that  muscle,  piercing  it  on  the  ocular  fi^urface. 
in  entering  the  orbit  between  the  head  a  of  the  external  rectus  muscle,  it  14 
beneath  the  other  nervts,  but  abi^vo  the  ophthiilmic  vein*  While  pa^tsing 
along  the  internal  carotitl  iixt«ry  in  tbo  cavernous  ainu»,  it  is  joined  by  several 
filatnenta  of  the  sympathetic  from  the  carotid  plexna*  According  to 
Bock,  it  ia  joined  in  the  orbit  by  a  filament  from  Mtjckel's  gangUon. — 
('*  liescbreibung  dea  Fiiuften  Nervenpaares."     1817*) 


I* 


SEVENTH  PAIR  OF  NERVES, 

In  the  seventh  cranial  nerve  of  Willij^  are  comprcBed  two  nerves  having 
a  distinct  origin,  distribution,  and  function.  One  of  these^  the  facial,  is  the 
motor  nerve  of  the  face  ;  the  other^  the  auditory,  ia  the  f^pecial  nerve  of  the 
organ  of  hearing,  Buth  enter  the  intt  r»ial  autlitory  meatus  in  the  tem- 
poral bone,  but  they  are  soon  separateil  from  «ach  other. 


FACIAL  NERVE, 

The  faoial  nerve,  or  portio  dura  of  the  seventh  pair,  ia  inclined  ontwarda 
with  the  auditory  nerve,  from  ita  place  of  origin,  to  the  internal  auditory 
meatua.  The  facial  lies  in  a  groove  on  the  auditory  nerve,  and  the  two  are 
united  in  the  auditory  meatus  by  one  or  two  small  filamentu.  At  the  bot- 
tom of  the  meatus  the  facial  nerve  enters  the  aqueduct  of  Fallopius,  and 
f^llowa  the  winditjgs  of  that  canal  to  the  lorer  aarfaoe  of  the  skulL  The 
nerve  paaaL'a  through  the  temjioral  boue  at  firat  almost  horizon  tally  outwarrla, 
between  the  cochlea  and  vestibule  ;  on  reaching  the  inner  w^dl  of  the  tym- 


FACIAL   XKEVE. 


an 
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paouoa  it  b  tnme^l  niiddealf  bnclc^v'arJs  ikbove  the  feneHtni  ovtHk  toward.^  the 
pframiiL  At  the  pLice  ivbere  it  bttmln,  the  nerve  pr*;s©ut^  ii  reildbh  (jamfH^ 
form  tnfargfmffd^  sometime!^  called  the  ^tiuu^ilate  tj^iniftiou^  which  murks  the 
pkce  of  junction  of  Bsveriil  uerve^.  Opposite  the  pyinmitl  it  h  arched  down- 
wards betiiud  the  t^fupautini  to  the  ^tylo- mastoid  foramen,  by  wMch  it  leaves 
tha  osaeoua  CftHfil.  It  m  thou  contitmed  forwards  through  the  Bnbstauce  of 
the  parotid  ghuid,  and  aeparates  in  tbo  glund,  behiu.l  the  ramua  of  the  lower 
maxilla,  into  two  primary  divkioua,  the  tern poi*o- facial  and  the  cervico* 
facial,  from  which  ntimeroiii  branchea  spread  ont  over  the  side  of  the  head, 
the  fiice,  and  the  upper  part  of  the  neck,  forming  what  m  known  as  the 
**pes  an  serin  us." 

Within  the  temporal  bone  the  facial  is  connected  with  several  other 
nervea  by  separate  branches  ;  and  immediately  after  isi^uiiig  from  the  atylo- 
miistoid  foramen,  it  givei»  ^*f[  three  small  britnches,  viik^  the  poattrior 
nuncular,  di^jiatricj  and  stylo-byoid. 

Fig*    411— Tub    ^±mkh   Nbkvh  Pig,  41L 

IX^POStD  tt(  ITsCaIXXU,  Wttll  ITS 

CbiijtKcTixa  Bra  Pf  CUES,  kc. 
{(mm  Sapfjey  *Jter  Hirsebf^U 
aod  LeveiUej>     | 

Tbt  tsftstoid  and  ^  pari  of  th« 
f«troDi  bone  have  Wn  divide  I 
ueatljTertica)ly,  nnc]  tbe  cann)  of 
the  hiim\  iierf e  cipeiied  In  il»  whole 
«Kt*iil  thiiii  tlie  TiieAtUM  mt«nins 
111  tJiif  St  J  lii-  iDAai  'ill  iitrn  mtJi .  T  h  i^ 
Viilbn  (^Dsd  tills  iilsa  bt!«n  o|miie^l 
fratii  Ihe  an U Vie.  1,  fa'^ui!  uei'^e 
in  the  horiaomal  part  of  the  com- 
tneD<%tiMftjt  of  tbe  mna) ;  %  ita 
lae^/nd  part  turning  bickvarJi  ; 
3y  ita  irertJca.]  portiaD  ;  4,  the 
nerre  at  its  exit  from  the  gtjlo- 
SMitoid  foramea  i  D,  ^mculale 
ganglion  ;  S,  large  fmperHclal  im- 

trt)j»al  aenre  passing  frc»m  lhi«  irangliim  U  tht?  split  no- pal  ivtme  ganglmti,  nnd  Jnineil  hy 
tbe  ^miilL  mtetnal  p^truaal  br.irtcb  ;  7»  »[ilMjDo-palnttiie  gan^iHuJi  ;  8,  flmall  ^aperlieial 
petroeal  nerre  ;  1*,  i!hordiii  tyitif*^fj[  j  10^  prv^terinr  auiieiilar  bmnch  *^Nt  slioitat  it«  origja  ; 
II,  bmiicb  for  the  tligaatric  tiiuHcfe  j  12,  bfaiiclt  fi:>r  tlie  siylo-bjoid  iiiu*cle ;  13,  twig  to 
the  «ijto-^ln«su«iitujacle  itaitiii^  wiiti  mu^uUr  bmi)(?bej  of  tbti  glofiso-pliaryngca]  uerr^ 
tU  md.  15). 

Fil^tntfnU  offtnmn  mtk  (he  miftittjj^  irert?c, — tti  the  mcjatna  auditorium  one  or  twa 
mtDtittf  filaments  pasa  between  the  fsicial  and  the  trunk  of  tbe  auititory  nerve. 

Nfftf*  coiift^€tEd  with  the  ffmtf/lijhim  enlargement. — About  two  Jjnca  from  tho 
beginning  of  the  aqueduct  of  FivUopin*,  where  the  faelal  narvc  aw  el  la  into  the  gangli- 
form  eaUrgement,  it  i» joined  by  the  large  superficial  petro^l  branch  from  tbe  Vidian 
nerve,  Thb  ganglion  iikewinc  receives  a  sniall  branL'h  from  the  small  atiperficial 
pHrontuI  nerre  whit^b  unites  the  otie  gangliea  with  the  tytnpimk  nerfc  ef  Jacohi^an. 
The  nerve  beyond  the  ganglion  receives  the  external  auperficial  i)etruj«il  nerve 
(Bidder)*  wbieh  U  furnlahed  by  the  sympathetic  a<*i;ompanying  the  middle  meaingeul 
artery^  and  enter*  the  temporal  bene  by  a  canat  extemai  id  that  traveled  by  the 
iioall  fiupeHicial  petro^l. 


CHOEriA    TVMPANt    AKU    KEKVK    TO    THE    STiJ^I»Itra. 

be  nerve  named  chirda  iympaiii  lcave?i  the  trunk  of  the  facial  wliHe  ivithin  Ita 
d,  and  cro4MM>M  the  tympanum  to  join  the  gui^tatury  nerve,  ubug  ti\i\v;\iM  \%  i^ie^ 
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dueted  towardH  the  tongue.  1 1  eui^u  the  bAck  part  &t  tJie  tympnttic  ctvUy  through  n 
short  carnal  ensergLng  b«low  the  IcTeJ  of  the  pynimid,  close  to  the  titig  of  bone  giving 
attachment  id  the  membnuieof  ibe  tjnip&aiiED ;  utid  bciti^  invi^ted  by  the  mucooja  liuln^ 
of  the  cavitji  U  is  directed  forwards  across  (hi;  membrane  tympani  and  tbe  handle  of 
the  malleus,  to  an  aperture  at  the  inner  end  of  the  OIjNeriaii  ^^urc.  It  ihen  passes 
downwards  and  fofflrarda,  under  cov*cr  of  the  external  pterygoid  mu-^elei  and  uniting 
with  the  gu^taior}' nen'e  at  an  acute  nngle.  deHcotida  In  do^Q  cr>nt4ict  with  it,  and  ia 
partly  diatribuled  to  the  fiubniaxUlar}' ganglion  and  partly  blended  with  the  ^statory 
nerve  in  It^  dbtribution  to  thi^  tongue.  An  thU  nerve  cro«sea  the  tympanam,  )i  ii 
^d  to  i(i[iply  a  tiri^  to  the  Icixat^jr  tympani  mu^le. 

pig.  412.  Pig,  il2. — Qi^rctrtATE  QAifatTon  of 

THl  FaOIAL  NftKVB  aMtH  ITS  CoKitiEa' 
Tiova  wtLiiK  ABOvx  (from  Bidder). 

Thu  d[SB«ctiQD  is  made  hi  th«  middle 
fossa  of  the  akuH  on  ibe  ri^lit  side  ;  ihe 
temporal  bone  being  ri?ma\red  fl«  aa  to 
open  the  meatns  lutemas^  hiatas  Fal- 
hplu  and  a  |»nrtof  the  eanid  of  the  fucial 
uervej  together  with  the  eiivitj  cf  the 
tynipnnum^  clj  the  external  ear  ;  A, 
middle  fossa  of  the  skull  with  the 
meningeaJ  artery  ramifying  in  it ;  1, 
rndiil  and  auditory  neires  m  the  meatus 
aaJitorJua  interaiia ;  2^  large  super* 
ficial  petroaal  nerve  ;  3,  amiiU  9up«r> 
fietal  petrosal  nerve  lying  over  the  ten- 
sor tympaiu  ronsele ;  4^  the  external 
superficial  petrostd  joining  ^yinpathetie 
twLga  on  tbe  meningeal  artery  ;  B,  facial 
and  chorda  tympani  ;  6,  nerves  of  Ike 
^i^hth  pair. 

The  chorda  tytnpani  U  regarded  bj 
some  nnatomiists  as  a  <^ntinuation  of 
the  great  F^uperGcial  petrosal  nerve, 
AcTOrding  to  Owen,  in  the  honse  and 
ealf^  the  portio  dura  l>cin^  loi^a  dense 
in  stmcture,  the  Vidian  branch  of  the  fifth  may  lie  distinctly  seen  crossing 
the  nerve  after  penetrating  its  sheath,  and  separating  Inl^  many  fil amenta,  with 
which  0 laments  of  the  seventh  nerve  are  blended,  while  a  ganglion  is  formed 
by  the  superadd  ition  uf  gi^y  matter ;  and  the  chorda  tympanl  i&  eon  tinned  partly 
from  this  ganglion,  partly  from  the  portio  dura,  (tinntera  Collected  Worki.^  voL  iv. 
p.  11^4,  note.) 


The  fi>ervt  to  HtG  stapedius  mtticU  mnea  from  tha  trunk  of  th«j  facial 
opposite  the  pyramid^  and  paasea  obliq^uely  inwards  to  the  fleidiy  belly  of 
the  mascleu 


FOBTEEtOE    AtmiOULaA   mUNOE. 

This  branch  arises  cloa©  to  the  Btylo-mastoid  foramen.  In  front  of  the 
maBtoid  process^  it  divides  into  an  auricuilar  and  an  occipital  portion^  and  ia 
connected  with  the  great  auricular  nerve  of  the  cervical  plexus.  It  is  said 
to  be  joined  by  the  aurictdar  branch  of  the  pneu mo* gastric  nerye. 

a.  The  auricitUir  division  supplies  laments  to  the  retrahent  muscle  of 
the  ear,  and  ends  iu  the  integumeut  on  the  posterior  aspect  of  the 
aujicle. 

fc.  The  occipiUit  hranck  u  directed  backwards  beneath  the  small  occipital 
nerve  (from  the  cervical  pleiua)   to  the  posterior  part   of    the    occipito- 


TEMPoriO^FACUL    OIVISION    <»F    THE    FACIAL, 


^ 


fireiiilalia  nmsda  ;  it  Hos  close  to  the  bon^j  ond^  besides  supply  log  tlie  mu6cl% 
giv^BB  a^wmnb  filMmeiiU  to  the  integument. 
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DiaAsxftio  Airp  STTLO-Hiron>  branched. 
T1^  dlgwtdc  bnneh  mriioa   in   c<>nitDon  with   th&t  for  the  Btyto»h]roi«! 
and   ill   divided   into  numeroiiA  litameiits,  which  enter  the  iligitetric 
:   one  of    these  aotuetiiuen  perforates   tba    digabtrie,  and   joins   tlli^^| 
glaflio*pharjrn^eal  nerre  near  the  base  of  the  aknlt  ^H 

Tile  ttlylo  bjoid  braticbj  long   and    H^emler,  h  directed   iu wards  from  the 
digietric  br^Aoch  to  the  muscle  from  which   it  is  named.      This   nerve  is 
I  eonBecl^    nith  the  plexus    of    the    Bjmpn.thetio  on   the  ertemal  oarotLd 


TEMPORO-FACIAI.  BlVmiOlC, 

The  temporo^f&ciat,  the  l&rger  of  the  two  primary  div^ision^  into  which 
the  u^n  trunk  of  the  facial  nerre  separates,  is  directed  forwards  through 
tke  pttfotid  gl&nd.  Its  ramiGcatifins  and  connections  with  other  nerves  for  in 
ft  netirark  over  the  f^ide  of  the  f^iccj  extending  as  high  as  the  temple  and 
Bs  low  aa  the  mouth.  It^  branches  are  arranged  in  temporal,  m&Ur,  and 
infnckrbital  Bets» 

(it)  The  iempfftfd  hnanehM  aseend  over  the  3^'goma  to  the  aide  of  the  head.    Some 

id  lA  ibe  anterior  amaiek  of  the  auricle  and  the  integument  ef  the  tempi e^  and 

vnnitniefttc  with  the  tempond  hrauch  of  the  tipper  niaxillAr)^  nerve  nesr  the  ear,  us 
veil  a«  wiih  ^aceording  to  Meckel)  the  aurlculo  temporal  branch  of  the  lower  maxd- 
Imrj  nerve.  Qlher  braaehes  eater  the  ocelpUo  froatalU,  the  ortiieularis  patpohr&nimp 
and  the  corrugator  fiupcrcilii  muacleij  and  jotn  oSiieta  from  the  aupraorbital  bmnch 
of  the  ophthalnik  aer^e. 

(j&>  The  malar  Itriindie*  erom  the  malar  h«ne  to  roach  the  outer  mle  of  the  orbit,  and 
pttpply  the  orhieutar  mueele.  Some  filaments  are  dbtrihuLed  to  both  the  upper  and 
lower  ejelldB:  those  In  the  upper  e/etid  join  filamenta  from  the  laehr^mal  uvd 
>«|iraorhiUl  nerre^ ;  and  tho^  in  the  lower  lid  are  conaet'ted  with  filameats  from  tho 
npper  jnoxillary  nerre  Filament*  from  this  part  of  the  facial  nerve  communieate 
wiih  th«  malar  branuh  of  the  np[>er  maxillary  nerre. 

(r)  The  in/raot-bital  trfinchf^if,  of  larger  fti£c  than  the  other  braQcheft^  are  almost 
',  %oriJE£»ntal  in  direction,  and  are  distributed  ljetfire<.'n  the  orbit  and  mouth.     They 
mpp^j  the  buccinator  a  ad  orbicalaris  oria  muscles,  the  elerators  of  the  upper  lip  and 

i^m  of  the  Dioath,  and  likcwliie  the  integument.  Numerous  commanieations  take 
^  im  wtih  the  fiflb  nerve.  Beneath  the  elevator  of  the  upper  lip  Ihcae  nen?ea  are 
Wlil'^  in  a  plexus  with  the  branchei  of  the  upper  maxillarj  nerre ;  on  tlie  aide  of 
tilt  mom  thej  commuaicatc  with  the  naial,  ftnd  at  the  inaer  angle  of  the  orhlt  wUh 
ikm  iatotf^^dilear  nerve.  The  tower  branehes  of  thia  set  are  oonnccied  with  those  of 
^  -flbfl  «cnieo-&£ial  diviaiom 

y«ar  iti  conuncaeeuient  ihe  temporofaeial  diviilon  of  the  £u;tal  ia  coanccted  with 
ihe  auricula- temporal  nerve  of  the  fifths  by  cue  or  two  bmnehes  of  eonsidcrahio  aizc 

MA  tttrn  ><o^nd  the  external  carotid  arterj;  and  it  giveasome  filamenta  to  the 

■na  of  1^  outer  ear. 
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Hlk  diriaion  of  the  facial  nerve  is  directed  obUqnely  through  the  parotid 
||aa4  lowajida  the  angle  of  t!ie  lower  jaw,  and  gives  branches  to  the  face^ 
btlo«  those  of  the  preceding  diviMOii,  and  to  the  upper  part  of  the  neck. 
T%B  limi^ea  are  named  buccal,  supramuxil][iry,  and  inframaxillary^  In  th# 
gtand^  thhi  diTision  of  the  facial  nerve  is  joined  by  filaments  of  the  gi 
smieuiar  nerfe  of  the  cervical  plexus,  and  otle^ets  from  it  penetrate  the  ad 
ftaa/oe  of  the  g}and. 


^ 


014 


TlIK    f'UANIAL    XEBTES. 


(n)  The  hfifieut  tnttifhre  nxv  dfreetc^d  bitoab  the  majs^etiT  mosde  to  the  arigle  of 
the  til  oil  th ;  Bnpplyjii!?^  the  miiJielcB,  tbcy  coinrauMicate  wUb  th«  terapiiro  fm.'ijU  d»vi- 
nitxu,  and  nii  ibti  buecinaLitr  mu?*i!le  ynn  wiih  ftlaiiienla  of  the  buccal  bmncli  of  tlie 
lower  maxiUsirv  nerve, 

FJg.  4 IS. 


Rfe 


T^^t 


Fig.  413.— SurisnriruL  Di,sT«i&tinos  ow  triE  PACJii,  TnrORHiyjiL,  Ann  oniEft  Nmevicb 
or  THt;  Hbad  (frciin  Siippey  afl^r  Ilirschreld  and  Leveili^).     I 

Of  Re/ertnc^A  to  fh^  Fitdal  Ntrv€^ — !»  trunk  of  tbe  facinl  nerve  after  Ha  exit  from  tlie 
&t;W  laMtOLd  forameD  ;  %  posterior  auricubir  branch  ;  ^^  lib\itie^Dt  nf  the  great  auricular 
nerve  uniting  with  thefotegoing  ;  4^  twig  to  the  occipitalis  muscle  ;  6,  t«r|g  to  the  poat^rior 
Jiuricular  matcle  i  6,  twi|  to  the  tuperjor  auricukr  tuawsle  j  7,  bituich  to  the  digastric  ;  R, 
that  to  the  ntyb^hjoid  mu^le  ;  9,  superior  or  temporo-facial  divmoti  of  tlicpi!SMiBerlMUH  ; 
10^  t^mporul  bmuobes  ;  11,  frnnttil  ;  1%  fjaltJtbral  or  orbit&l ;  13,  na^L  or  iufmorbital  ; 
14,  buccal;  15^  inferior  or  cervicofacial  division  of  the  ncrTc ;  16,  labial  arul  ru  entail 
hrkncbea;   17,  cervical  bran  eh ea* 

fr,  MeffTcnccs  to  (hf  Fijfh  Nerve. — 18,  t#mpn|io<aTinculAr  nerve  M  the  mferiorraaxilliLr; 
nenr^)  nnltisg  with  the  fS^ial,  giving  anterior  auricular  &ud  purotid  brftncbes^  and  afci^ud- 
iDg  to  the  temporal  region  ;  1 9,  external  froiibiil  or  aaprA -orbital  iierTe  ;  20^  internal 
frontal ;  21|  palpebral  twigs  of  tbe  Ucbrymal  ;  22,  terminal  bmncbes  of  the  infra- 
Iroeblear  ;  2:J,  mnlar  twig^oflhc  Qibilo-malar  ;  24,  external  nasal  twigof  lboetbmoiii:U  ■ 
25 f  mfraorbitat  tiervG ;  2(t,  buccal  aeire  uniting  with  brancbea  of  the  facial ;  *27t  labial 
And  mental  brancbet  of  tbe  mfEfrii^r  dental  uerre^ 

Cf   Ctfrvicid  Ncrtt^n. — 28,  great  *occi  pita  I  nerve  from  the  Be<;oiid  cervical  ;    2D,  gr^it 
aqricukr  nerve  from  the  ctrvical  plexuH  j  30,  leaser  oocijiltal ;  31,  aiiuthtT  l>n^»rli  »^»*' 
similar  distribution  ;  32,  Auperlicial  pervio^^lj  uniting  b^  stveitil  twigs  whh.  the  * 


ArrJITORY    XERTE— FJOnTII    PAIR.  BIG 

(I)  Tii0  MvpnfnmxiUarij  flinch,  mmeiiuic^  double,  girea  an  office t  over  llie  side  of 
aHi  t«  Uie  angl«  of  tlic  tnciutli,  And  is  then  dlrt^cted  itirnrds,  bcttei^tli  the 
r  of  ihe  Angle  of  the  mouth,  t@  the  muscloji  and  integuiL>«iii  b<?twee£L  the  lip 
i  cbiii ;  ii  joloA  with  the  laUm!  branch  of  the  lower  deutnl  nerve. 
(f)  Tbe  im/ramoriUtti-it  bntnchis  (r.  auhtinLiiiei  colli )  perfornte  tl»e  deep  cemeai 
fiiei>y  aihIt  p1i««d  WncAlh  the  pbtjema  mu^ele,  furm  nr^h^  Kcttij^  the  lide  of  the 
Baek  •«  Uiv  lA  the  hjroid  bone.  Some  bmnches  join  the  superfiolal  cemezil  nerv« 
httttMth  the  ptAtjam%  othen  enter  that  tuiucle^  and  &  fevr  porforatc  U  to  end  In  the 
jpMgtiMcnL 


FKiry. — The  fiiciAl  tierve  13  the  motor  tiurve  of  the  f^ce.  It  k 
iliskiimted  to  most  of  the  muicles  of  the  e&r,  and  to  the  mua<;ka  of  the 
«m]p ;  to  UiqBd  of  the  mouth,  nose^  and  eyelids  ;  and  to  the  cutaneous 
isiuiele  of  the  ne^k  (platrjrsma).  It  Jikemse  a  applies  branches  to  the  iutegu* 
aiiiit  of  ihm  omr^  to  ttml  of  the  eid^  and  back  of  the  licad,  as  well  as  to  that 
of  the  fjioe  ati4  the  upper  part  of  the  Deoki 

Thk  nerve  ia  couneiited  fr*iel/  with  tho  thr«e  diTiaioiiH  of  the  fifth  nerve, 
fmd  with  the  AubnaarUhir;  aud  sphetio^paktiuo  ganglia  ;  with  the  gloHuo* 
pburjugeat  and  put^niDO'gAStric  nerves  :  with  the  auditorj,  aud  with  parta 
of  the  ttjmp&thetic  and  the  f!pmal  ut^rvea. 

I  AUDITORY  NERVE. 

The  At&^itory  nerve,  or  portio  mollis  of  tho  seventh  pair^  is  the  special  ner 
cif  IbA  of^n  of  he^riuf^,  and  h  distributed  exclusivi^ly  to  the  iuti^nial  ear. 

A  a  Ihc  AU<litory  uurvc  is  inclined  outwards  from  it.'^  connt;ctiori  with  tb 
medullA  oblongata  to  gain  thu  internal  auditory  tueatus,  it  is  in  contAcrfe 
with  thu  facial  uerve,  being  only  eeparaled  from  it  in  part  by  a  small  artery 
Jcsttntxi  fi*r  the  intomd  enr,  U'lthiu  the  meatus  the  two  nerves  are  con- 
U>  «Ach  other  by  one  or  two  smalt  li laments*.  Finally  the  auditory 
I  bifiireat4$$  in  the  meatus  ;  one  division^  piercing  the  anterior  part  of 
!  cribriform  lamina,  is  distributed  to  the  cochlea  ;  the  otht^r,  piercing  the 
poAt«rior  hftlf  of  the  lamina,  enters  the  vestibule  of  the  inteniiU  ear.  Tlioi 
f  %li»tribution  of  thew  branches  will  be  described  w^ith  the  ear* 
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EIGHTH  PA  IE  OP  NEEVE8, 

e  vightb  pair  i^  composed  of  three  distinct  nerve» — tho  glosso-pharyn- 
pneumo^gastric,  and  spinal  accessory,  which  leave  the  skull  through  the 
•ntrtior  and  inner  division   of   the   foramen   lacenim  poE^ticum,  to  the  initer 
«iide  and  in  front  of  the  internal   jugular  vein,      Two   of  thesjc  nerves,  tho^_ 
^o«HO-|kharyngie&l  and  pneumo  gastric^  are  attached  to  the  medulla  oblongi^it^^H 
I  ill  thm  wmme  linet,  and  resemble  one  another  somewhat  in  their  distribution/^' 
ribr  bof)t  are  dtfitributed  to  the  first  part  of  the  alimentary  canah    The  otht-r, 
L'llio  ^inal  iiCCiiti»orj,  takes  its   origin  chiefly  from   the   spinal   conJ,  and  in 
maitdf  distributed  to  muscles  ;  but  it  gives  fibrea  to  the  first  two  nerves  by 
kltR  ttututitiukating  brjincfa* 


GLOSSO  PHARYNGEAL  NERVE 
The  gloBso-pharyugeal  nerve  is  destined,  as  the  name  imjilies,  for  th^ 
toiigue  a&d  ph^tfux.     Directed  outwar«la  from  it^  place  of  origiTi  over  the 
ItMCCuliis  to  the  foramen  jngulare,  it  leaves  the  akuU  with  the  pneumo-gaHtrio 
and  «].«iual  accauorf  nerves,  but  in  a  Mparate  tube  of  dur^  mater,     iu  pa^mrig 
lllfmich  tJi*    f*>ramen,    somewhat   in    frojit   of   the    others,    this    nti 
♦  *i  j4?"i*ove,  or  in  a  caiiiil   it*   I  be  1  >wt^r   iMjivlvr   of  the  |- 


I 
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portion  of  the  tempoml  Ixme,  and  pr*»enta,    succeMavely,   two  ganglionic 

eulargements, — ^tho  jugular  ganglion,  and  the  petrous  gmngtion. 

After  leaving  the  sktill,  the  glosso-pharyngeal  nerve  appears  between  the 
internal  carotid  artery  mid  the  jugular  vein,  and  h  directed  dowTiwarda  over 
the  carotid  arttiy  and  beneath  the  styloid  procisa  aud  tbe  muacles  cou» 
nected  liith  it,  fco  the  lovrer  bonier  of  the  atylo-pharyngeua  muacle.  Her^ 
changing  ita  dut;ction,  the  nerve  cutiSsi  in  ward  a  to  the  tongue  j  on  the 
atylo-phiiryngeUN  and  the  middle  c<instrietor  muBcle  of  tht;  pharyui,  above 
the  upper  larytigeol  nerve  ;  audj  p&.'^iiig  ht^neath  Ihe  hyo-glo^u^  muaciek^ 
enda  in  branches  for  the  pharynx,  the  tonsil^  and  the  tongue. 


Fig.  ilL 


X^^^ 


Fig*    414.— DiAoaAMiiATTC    SeitTcn 
rnoH  UK  Ml  (CD  or  tui  Roots  i^r  tiik 

Tiona  (from  Beadf), 


^>- 


r^ 


^'  f  V^^j#^|^^^  A,  part  of  the  cereliellom  aho^ti  tlie 

-^  - '  -  JWv^^mf^  foarih  venlnde ;  B,  medulla  oblon- 

gata ;C,  poiteneroolamns  of  the  spinal 
ocird  ;  1^  root  of  tliegh^ffiio-phq^ryiig^ 
nenre  i  2,  routs  of  %\i&  pneatao^gofllrle; 

3,  Z^  3,  rM>tB  of  the  %\>\nA\  accesaorj, 
the  app«rmost  aumber  indic^siing  the 
filiiiDQtitB  ititermedi&te  Iretwe^n  tbe 
flpinal^jiccesaniry  :iad  pn^Qmo-gaabric  ; 

4,  jugular  g^uigliou  of  the  gloKso^phm- 
ryageal  \  5,  petrous  ga^gUoit ;  $, 
tj  ID  panic  hrai^ch  \  7t  gi^DgUoti  of  Iht. 
root  of  tbo  paeumo^gAsttJc  ;  8,  suH- 
calsr  branch  ;  &,  long  ganglion  ou  ihe 
tiunk   of   the  pneomo-gastric ;    lit, 

M^  -^^^ Jf^WPfJ^  bmncb  from  tbe  upper  gfingl ion  to  dm 

pebrona  gaaglion  of  the  glosso-pbarya^ 
ges! ;  11 J  lnn«r  portion  of  the  spittsl 
aooeisory ;  I2|  oater  portion;  13, 
pharfiigtat  branch  of  the  popunio- 
gAAtric ;      14,      aupcrior      Inrvngeal 

hrsnch  ;  15^  t^iga  eonDected  widi  the  ty  is  pathetic  ;  l^,  fsadculni  of  the  spinal  soceawty 

prolong^  with  the  piiffiifno-g^^tric. 

Til©  juffiUar  ganglifm^  the  Bmaller  of  the  two  ganglia  of  the  glof^so- 
phar)  ngeal  nerve,  h  Ritiiate<l  at  the  upper  part  of  the  osseous  groove  in 
which  the  nerve  h  kid  during  its  passage  through  the  jugular  foramon. 
Its  length  is  from  half  a  line  to  a  line,  ami  the  hrendth  from  half  to  three^ 
fourths  of  a  liue„  It  is  placed  on  the  outer  side  of  the  trunk  of  the  nerve, 
aud  involves  otdy  a  part  of  the  fibres, — a  aniall  fasciculus  passing  over  the 
ganglion,  and  joining  the  nerve  below  it. 

The  pe(j*oiw  fja^t^limi  is  contained  in  a  hollow  in  the  lower  border  of  the 
petrous  part  of  the  temporal  bone  (receptaculum  gjuglioli  petrosi),  auil 
measureii  aliout  three  lines  in  length.  This  ganglion  ineluiles  all  the  Bk- 
menta  of  the  nerve,  and  resembles  the  gangliform  enlargement  of  the  facial 
nerv^.  From  it  arise  the  small  branches  by  which  the  gloHjiO-pharyngeal  \s 
connected  with  other  nerves  at  the  base  of  the  tdcull  :  these  are  the  ty  us  panic 
nflrv%  and  the  branchos  wliich  join  the  pneumogaatrio  and  sympatheticL 


COXNBCTIKa    BE^NOHES^    AND    tYStPAKlC    BBhIJ^CH. 

From  tb«  petrous  ganglion  »pring  three  itmall  connecting  filamcnU.     One  passeS" 
to  the  auricular  branch  of  the  [m^umo  gtisLrte,  one  W  the  iifipcr  gangUon  of  the  avm* 
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eiT 


0r  «w»  f^fwt,  ind  A  tkird  to  the  pingtioa  of  tb«  root  of  tke  pnenmo  gutiic 
l%fl  bAi  b  aot  AortAUnt. 

k  wmAtniei  Ukewiite  a  ^liuncni  from  tho  digMtH^?  branch  oF  the  facial  ntv^tf 
whidNi  pkrsiiif  tli«  digi«tric  mtud^joim  ibfi  glt^aatjplmrjiigeal  iierv«  Maw  the 

The  %iM|»niii£  hmnrA  (nerve  of  JiicohiciE>  ftHiie^  fmm  the  petrtxis  gHngUon,  And  U 
fWdttad  U»  tlie  t^fnpimutn  by  &  spect&l  CA.rvaL  the  onfice  of  wlik-H  is  in  the  ndge  ot 
teM  Wlvten  tlw  Jugulftr  fmm  And  tho  carntkf  fommi^Ti,  On  the  mner  wail  of  Lh« 
Im  tterve  joint  witk  *  twig  from  lUo  syTupniUoiic!  In  a  pkirun  (tym^ 
ftQ4  diftiibntes  GUmenIa  to  the  membrj^tte  lining  the  tjmpftnum  and  tbe 
lUn  lube, ««  wilt  ^  osie  ta  t1j«  funestra  rotunda,  and  an<»lker  to  the  feueebm 


BoAmi  or   tbi   Huf^sno-PniRYp- 

«K|^  If  KtYa^  AMD    ITS  Cu»}lKCTIU»S 

(frotti  Bitoohetj. 

Af  otfttanioD*  psH  of  the  left,  tern- 
pMl  kme ;   B,  pctroiu  port :  C,  in* 
aAxilJarjr  D«rTe;   D^    ititemal 
ftrterx ;    o^    teiiwr    txiiilmi^t 
;    l^  e«ftitid   plexn* ;  2,  oU« 
I ;  I,  gloiiii>pharynp^>l  aerve ; 
Bie  Bcrrt ;  5,  tvtgs  to  the 
pkt«« ;   e,  iwif  to  fenciitm 
7,  Ivig  to  feneelfm  ofali* ; 
I  vitb  tbfl  large  tnperlidat 
9,    Mumtl  sapcf-fidiil 
il  ;   I(V  twig  tn  the  ten  Kir  tym- 
■1IV&I9  ;    11,  facial  nerro  ;  1 2, 
itfWpOfit  ;  1%,  |j«tonii  i^Niifflicii 
t  iibftrjng^l ;  1 4,  tvig  to 
tof  th«  Eu«tAebi&n  tube. 


ibe  tpnpnnk  nerve   ore 

mhkk    it   cominnnlcate*   with 
E^-   and   vbidi    occnpj 
ciMAAeU  given  off  from  I  be  o«?iecine 

anil  Uiro«gh  whi<^  tbe  nenre  cniefs  the  tj-mpannin*  One  bmacli  enters  the  car^ttid 
MMI  wad  Jolna  with  the  BvmpiLth^tic  on  the  emt^t\d  artery,  A  iiecond  ii  untied  to 
Iht  hrg^  •iip«ttifi»l  petrosal  nerve,  2»  this  Hct  in  the  hiaUiA  FallapiL  And  the 
Ihiid  b  directed  upw&rdt,  b^aeolb  th^  caud  for  the  icn^or  tympani  muscle;,  towarda 
Utt  mrf^ct  of  ibe  petroiti  portion  of  thp  temporal  Iione,  where  it  l>eeoaiei*  tho  etiudl 
jMfrtMof  ivrrre  ;  and  under  ihvK  niLnit}  it  h  continued  to  the  exterior  of  the  ekull 
lht»Bgb  a  eroan  aperturv  in  the  Apht^noid  and  temporai  hones^  to  end  in  tUc  otic 
gmglitw  Ai  thiA  petroial  nerve  p:«ases  the  gnn^Uform  enlargement  of  tbe  facial,  it 
h^a  a  aoniieeting  Siament  with  that  eaLafgement^  which  u  by  «ome  considered  it« 
priaeilid  pooterior  termina-tion. 

Joc^booa  detcribed  an  anterior  or  Internal  branch  from  tbe  tympanic  nerre  U>  tbe 
upbCQ^ftlAtlne  ganglion. 


Tbfl  car^Ud  i>ntad^  ootirte  atotig  the  internal  carotid  artery,  and  unite  with  tbt 
pharyngeal  braneb  of  the  puen mo-gastric,  and  ti  ith  branches  of  the  iympathetic, 

Tim  jihittyngmi  ffrttjtdif\  ibrce  or  four  in  number^  unit*  oppotHo  the  middte  eonrj 
«ljrietQr <if  the  pharynx  with  brmuche«  of  ibe  pueumoga^irio  and  eym pathetic  to  form  1 
^im  pkoffffgmi  plrrn^.    Nerve*  to  tbe  mucoiw  roenibmne  of  tbe  pharynx  perforatif 
ibe  Diiacle«»  and  «st€nd  opwardi  to  the  boae  of  tho  tongue  and  the  epiglottia,  tod 
d#voiPwd4  nearly  to  the  hydd  hone, 
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1'be  mvJtaihir  brunt^  are  given  to  tlie  stjrlo-pbwyngeua  and  consttictor 
miifM!leB, 

Ttmailitk  bran<^eg,—\\hQn  the  glosso-plmTyngc*!  nenre  b  near  to  ton  ail  p  gome 
bi«ii«liGs  are  distributed  ()n  tbat  body  Iti  a  kludof  plexua  (eiruulu^  tori»illan4).  From 
ib«8o  neires  offdeU  are  sent  to  tbc  eofl  palate  and  the  iHthmu^  of  the  fatiee». 

Ijin^fwnl  hranchm.—1h^  gloaao-phan' ngeal  nerve  di^ide«  into  two  paH«  at  tlie 
border  of  the  tongue.  One  turon  to  the  up]>or  aurface  of  the  tongue^  supplying  the 
inucou»  mouibmne  at  its  h^m\  the  other  perfortite»}  tbe  miiBeular  Btrudnre,  aud  ends 
in  the  mueou;^  menihrane  oa  the  lAt^sml  port  of  the  tongue.  Some  fiLameats  enter 
the  eircuia vallate  [)npill(ci. 

Bummarij,  — Tlie  glosao-phATyngeil  nerve  distribntea  braticlies  to  tli©  mu- 
cous membraue  of  tlie  tougiie,  pharjitx:,  tympanum,  and  Eustachian  tube. 
The  muacles  aup plied  by  it  are  some  of  thos^  of  tbe  pharynx  and  ba»e  of  tbe 
tongue*  It  ia  oonnaclod  with  the  following  ueryes^  viz. ,  the  lower  inaxillaTy 
diviaion  of  the  fifth,  the  facial i  the  pnounii>gastnc  (tbe  trunk  and  braiicbea 
of  thia  nerve),  and  the  sympathetic 


PNEtTMO-GASTRIC   NERVE, 

The  pneumO'gastric  nerve  (nervue  vagus,  par  vagum)  baa  the  lougeit 
course  of  auy  of  the  cranial  nervea.  It  extends  through  the  neck  and  the 
cavity  of  tho  cheat  to  the  upper  part  of  the  abdomen  ;  and  it  auppliea  nerves 
to  the  organs  of  i?oice  and  respiratioQ,  to  the  aliment&ry  canal  At  far  as  the 
stomach,  and  to  the  heart 

The  filaments  by  which  thia  nerve  springs  from  the  medulla  oblongata 
are  arrHiiged  in  a  0at  faflciculusj  immediately  beyeath  the  gloRao-pharyngeal 
nt^rve^  aud  directed  outwards  with  that  uerve^  across  the  ^oct^ulus  to  the 
jugular  forameu^ 

In  paRiftng  through  the  opening  at  the  base  of  the  BkuU  the  pneumo- 
gastric  nerve  ia  contained  in  the  same  sheath  of  dura  mater,  and  aurrounded 
by  tbe  aamo  tube  of  araohuoid  membrane  as  the  flpinal-acoeaaory  nerve  ;  but 
it  ia  aepariited  from  tlte  glc@,'^o-pharyijgeal  nerve  by  a  process  of  membrane. 
Jn  the  foratneu  tho  filaments  of  the  nerve  become  aggregated  together  ;  and 
it  here  presents  a  ganglionic  enlargement,  diatinguiahed  as  the  gai^glian  of 
the  rout  of  the  pneumo-gaatric  After  its  passage  through  the  foramen,  it 
is  joined  by  the  accessory  part  of  the  spinal  acceaaory  nerve,  and  a  aecond 
ganglion  ia  formed  upon  it,  (A*  (janfjlUm  of  th&  fru^ik  of  the  nerve*  Several 
commuuicatLons  are  at  the  same  time  established  with  the  aurrounding 
uerves. 

The  upper  ganglion^  or  ganglion  of  iJie  root  of  the  pneumo-gastrie  nerve j 
situated  in  the  foramen  jugulare,  ia  of  a  greyi><h  colour,  nearly  spherica],  and 
about  two  lines  in  din  meter  i  it  has  filaments  connecting  it  with  other  nervea^ 
viz;.,  with  the  facial,  the  petroua  gMiglion  of  tbe  glosso-pharyngeal^  the 
spinal  acceasory,  and  the  sympathetic. 

The  Ifjwer  ganglion,  or  ganglio7\>  of  the  ti*iink  of  the  pneutno-gaJ^trio  nerve, 
ii  about  half  an  inch  b^low  the  preceding.  Occupy  it  jg  tbe  trunk  of  the 
nerve  outride  the  akull,  it  is  of  a  flattened  cylindncid  form  and  reddish 
colour,  and  meaaurea  about  ten  linea  in  length  and  two  in  bread tk  The 
ganglion  does  not  include  all  the  fibre*  of  the  nerve  j  tho  fascictilua,  which 
h  sent  from  thti  ajiinal  ticcessory  to  join  the  vagus,  is  tbe  part  not  in- 
volved in  the  gangHonio  aubstance.  It  communieiites  with  the  hypoglo.««al, 
the  spinal,  and  tbe  sympathetic  nerves. 

Tbe  pneumo-gaatric  nerve  descends  in  the  neckj  between  and  concealed 


PNIUMO^ASTRIC  NERVE. 

I  hy  the  ttitema]  JnguUr  veiu  ^ntl  %he  interual  carotid  art^ty,  aud  aflerwurd* 
l^miWlj  betwaeD  thiit  reiu  and  the  common  c^otid  artory,  being  endoaed 
%Joxig  vilh  theuL  in  the  ^hentb  of  tba  vasteL*.      Ar  th<^j  enter  the  thorax, 
lite  titrvas  of  the  right  &di1  left  iide  preseBt  aome  points  of  difiTerenOtf. 


I 


Pli.  IKL^Duemiit  or  ms   Boots  Fi^.  ilfy, 

AMm  AMAigTomfmsa  'B^Avcnm  or 
YttS  MuiTBi  (ir  THE  EianTn  pArn 
AStfl  NKIdflBOOhlBO  NKKVES(rrotD 
SiHIicj  »fl«f  HtrAcbfeld    &ad    Le- 

t,  &dd  nerre ;  2,  gtnuo-phnrja' 
ftaU  viikt  ilie  pelrcmt  f&uglian  rep^e- 
senlfid  ;  ^'i  isoimeeiioi]  ortfae  digi&atiic 
l>euMJi  of  the  fn«ial  nerve  with 
iJbe  glfiBK^pliArjiifeal  nerre  ;  3^  pueu  - 
Tiih  b^h  iu  gfttijeliA  re- 
4,   wpmal  uoemmnj ;   5* 

of  tbe  fjinpatheiic ;  7,  Inop  of 

bit««ea  ibe  two  first  cerrical 
'B  ;  S,  e^fcTOtid  br»Bch  of  the  £ym- 
0,  nerre  of  Jft4»b»ou  (('jFii- 
),  giTi^n  off  ^itt  th«  pctrotig 
C*ii|1i«n  ;  10,  iU  fiUmetita  tt>  the 
f^mi^itietic  ;  11»  twig  to  the  EnsU* 
vUan  itit»« :  12,  twig  to  the  fenestra 
o>i«lu  ;  13,  twi^  to  the  fenefrtra  ro- 

;    li^   twiif  of  union  with  Lbe 

inperfieial  petroi&l :  15,  twij^oC 
iiitifMi  Willi  tb«  i&rge  «ii|)ergtiAl  petxo^ 
•ftl ;  1  €,  otie  giiiigtl<iii ;  1  Ti  LtudcLi  erf 
ite  jixfolsr  Iban,  giving  a  fiUuieai 
to  tiM  iMifVos  fKaglkiD  ;  1^^  utiiLin 
«f  tfc*  »|»tm1  ftoccnoTj  wltU  Ifie  pneu- 
—  piTriir  :  1^,  atii{tt]  of  th^  hypo- 
^bsBl  with  th«  fint  tier vicaJ  Derive  ; 
30,  OAJOD  lipelween  tlie  itemo-inastoiil 
Kmttdi  of  the  iiiiiia]  Acoesftorj  And 
UmI  of  Ute  iiecotttJ  vertical  ti&rvt:  -  21, 
|ilHf7Qfail  plexus  ;  22,    luptrrior  birTitgeal  nerve  ^23^   ext«rD&l  tArjrngeal  ;  2i,  mifldle 

*  fim^hoo  of  the  ejiupsithetic.  ■ 


On  1^  right  «u£e  the  nerve  croeaiei  orer  the  fir^tt  part  ^f  th^  right  iu1>* 

lelaiiati  Juterj,  at  tb«  n^ot  of  tba  ti^ok,  uiJ   it»  recarrent  k^/Bge^hl    bmnch 

NiirriK  backirju-di  nud  upwards  round  that  veMeL     The  nerve  then  entem 

tb«  thofftx  behind  the  right  innominate  ?ein,  and  descends  on  tbe  mcle  of  the 

Itmcb^a  to  the  back  of  the  root  of  the  lutig,  where  it  spre&da  out  iu  the  poi^ 

I  t<*ntirr  pulmon&rf  plexus.      It  tiuiergefl  from  this  pluxiia  in  the  form  of  two 

«OtilB|  vbi<^  are  directed  to  the  o3!iophagus,  and  uuitmg  and   subdividing 

$onMf  with  iimilar  branchee  of  the  nervu  of  tbe  left  ^ide,   the  ce^ophageal 

plffygj,      N&ftT  the  lower  jmrt  of  the  ce^opbagns  the  branch  est,  which  have 

tkw    tnterdiAnged    fibres  with  tbe  uervn  of    ihe    left    idde,  are    gathered 

^m  into  A  dngle  trunk,  which,  descending  on  the  btck  of  the  a@»oph&gns, 

I  sprottd  out  on  the  posterior  or  inferior  eurf4iee  of  the  atomacb. 

fM  thi  Ufi  aide  the  pnen  mo- gastric  nerve,   entering  the  thorax  bet  weed 

rlliir  left  e^Fotid  and  Aobclavian  arteries  and  behind  the  left  iunominato  vtin] 

k  lira  further  farwanJti  than  the  right  nerve,  ^nd  cr'taac-s  over  thu  arch  of 

aoriA,  while  i to  f^ctir runt  laryngeal  branch  turna  up  beKind  Iko  i.ii 


eao 


THE  CEiJSIAL  XERVE3. 


then    passae  bebfinl   the  root   of   tbe   leffc  !img,   aiiij,   emerging  from   tlie 
po^ieriQr  puLmoQary  pleziu^  m  diitrlbiitoi  liki^  it»  tallow  tt>  tb^  casophaga^. 

Fig-  417, 


Fig.  417.— ViKW  Of  THE  PiaRvmi  of  Titi  Eighth  Path,  tnriB  DisTRiBCTioir  kun 
Cu»!i£0fl09rsd  Off  tHK  LgfrSiDE  ^froiu  Bappej  after  Hitis^^lifeld  and  L^TeiUd),    § 

1,  pneumo-g&stHc  nervs  in  the  neek  ;  2,  gnnglba  of  its  trunk  ]  3^  ita  union  with  th« 
fipioal  ftcceBonrj' ;  4,  Its  union  with  the  hj^oglosBal ;  5y  pharyngeal  hrant^h  ;  6,  aD[jeri^»r 
iarjngefil  aerv?  t  7,  externa]  laryngeal  ]  8,  l&rjngteal  j>kzafli ;  ^,  inferior  or  T^ur* 
rent  laryngeal  ;  10,  aaperior  cardiac  branch  ;  11,  middle  cardido  ;  12*  piriform  pjirt 
of  £lie  nerve  in  the  tliomx  ;  1 3,  pnsterior  itulman&rj  pleicna ;  1 1,  lingual  or  gusUtor/ 
nerre  of  the  inferior  maxillary  ;  15^  hypoglossal,  paasing  into  th^  muauka  of  the  t^ngne, 
giviag  Its  thjro-hjold  branch,  nnd  nDitidg  withti^ignof  the  lingual ;  16,  glocAo-pharypgeid 
nerre;  IT,  Bpinul  accessory  nerTC^  nniting  hy  its  inner  branch  vrith  thtfpDeuinn^giuiriCp 
and  hy  iti  outer,  pajsaing  into  the  iterno  inastoid  muscle  ;  18,  second  eerTiwvl  nerve  r  19, 
third  I  20,  fourth  ;  21,  origla  of  the  phrenic  netve ;  22,  2%  fifth,  fiijttb,  seveoth^  and 
eighth  cervical  nervea,  forming  with  tht?  firet  dorsal  the  brachial  plexna ;  21,  superior 
oervicAl  gaagliou  of  Uie  sympathi^ticj ;  25,  niiddie  cervical  gnnglien  ;  2ti,  iiiftfrior  cerTical 
ganglion  united  with  the  first  dnreal  ganglion  ;  27,  2S,  29^  SO,  se^'oad^  third,  fou 
£Mh  doml  g&rtglm. 


PNBtTMO-GASTElC  NERVE, 


C2l 


Inferkirly,  it  forms  a  BiDgle  trant  in  front  of  the  cesophagiiB,  and  is  ipread 
oal  on  ilw  uilenor  or  supenar  Hurfaoe  of  (lie  stutna^h^ 

Tlieirtftf«  tfmrlot»  circumstanees  in  tli«  dUlribuiion  af  the  pDeamo-ga^trle  nervaij 
'    Ji  i&  fififi  mg\kl  »pp«ftr   anomaluui^   but    whicU    are    expl aided    by   refcreoo 
be  pfi»«e9i  of  derclopmeut^     Tbc  recurrent  lU  recti  on  of  tbe  iofedor  kryngeft! 
cbe«  ia  til  pmbAbility  mi^hf  Trotn  tbe  extreme  iih^>rtneAiJ  or  rather  ah^nee  of  tli« 
:  In  Ibe  embi^a  at  firat,  aad  from  the  brauchial  srtertiil  arcbeiii  huring^  ongimiUj  . 
spied  4  poaition  at  m  higher  Icrel  than  the  parta  in   which   thoac  br^nchet 
■lUnAtdj  diatnhtited,  &nd  having  dru^cd  tbem  duwn  an  it  were  in  the  deiieent 
I  heart  fi-om  the  neck  ta  the  thonu.     The  recurrent  direction  may  tberefore  be 
tptmd  M»  ovid^nc^  of  thp  dcvetrjptDent  of  thotte  nerves  befure  the  oeeurrence  of 
L  descent.     Thi?  clreuniat4ince  that  one  recurrent  livryngeal  nerve  passes  round  the 
aTian  axler;,  and  the  other  rotiml  the  aorta,  h  ^een  to  arbe  from  an  original ly 
]  duposilioa«  when  it  h  remeinbered  that  the  innomini^te  artery  and  tbeJ 
k  ^  tbe  lAftJi  are  derif'^  from  corr«r3pf>nding  archest  of  the  ri^bt  and  left  stdei-'i 
bo  eopply  of  the  back  of  tbe  jstomneb  by  the  rtghi  pneooio-gariirio  nerve,  and  of  th# 
|#«fil  bjr  the  fefl  nerv**,  b  ©innected  with  the  onginally  symmetrit^l  condition  of  the 
atary  mna^K  ftnd  tbe  turning  over  of  the  itoma^h   on  ita  ligbt  aide  in  iUi 
|neiiC  grovtlL. 

6ltA7rCBlSS   OF   THS   FJIBUMO-OJiaf&lO   NRRVB. 

8ocD«    of   Its  branches  i^erve  to   connect  the  pneumo-g/istrio   with  other 

nerroa,  and  oiben  are  distributed  to  tbe  itiuscuL^r  subatance  or  tbe   muoous 

^£ning     of    the    org&ua   which    the    uerve    aiip^iliest,       'fhe    principal    qoq~ 

|M4>eting   braitchei  of    thia   nerve  are  derived  fram    the    ganglia.       Im   the 

Itfferetit  cta^e^  of    ii«   Duurite   branches  are  aupplbd  to  variciiui  organn  agi 
^foioira.     In  tbe  jngular  forameu,  a  branch  ie  given  to  tbe  ear  ;  ta  the  uecki  < 
ItAodut  are  furuUhed  aacce-Mivaly  to  tbe  pharynx,    the  laryni,  and  the 
benit;  and  in  the  thorax,  additionul  brauchas  art)  ilifitribnted  to  the  henrt, 
aa  well  at  to  tbe   hings   and  tbe   cje»ophagtm.      Ti^rwin^  braucbej  in  the 
abdomen  are  d^tributed  to  the  stomachy  liver,  and  other  organs. 

OONNBunNO    BRiLNCUEa    AND    ACrElfULAR    B&A^OH. 

C^tmttii^i^  helmiHtM  tfu;  upfy^tijfin'ffton  f*/  ike  ivi*/iw  neree  and  tJie  ftpiaot  acc^Moiy, 
^jtomo-phatyngmi  and  stjmpa*hrtie  ncrrt*. — Tbe  eonneivtlon  with  the  npinal  acccAuory 
dSeisioii  hf  oae  or  two  filamcdta.     I'be  0 lament  to  tbe  petrous  ganglion  of  the 
hpbiryngea]  b  direcied  tranerer^ely  ;  it  ie^  not  always  pre^nt     Tbe  comment* 
on  with  tlie  sympalbelle  b  e«tablL»bed  by  means  of  the  aaeeudiug  branch  of  the^ 
ipper  eanleal  g»nj^lLon. 

The  mi^eulfir  hmtich  \\  ontlnned  to  the  outer  can    Arbing  from  the  gingllom  of 

tb«  root,  thb  brmndi  U  joined  by  a  fibment  from  the glo^sophju-yageal  nerve,  and 

tb^n  tarna  bark  ward «  along  tlie  onter  bouudary  of  the  jugular  furamen  to  an  epeolni^ 

ti«ar  the  *iytoid  proceiw-     Neift,  it  triiveraes  the  substance  of  the  temporal  bone^ 

[  cniiahig  the  aj|ue.«laet  of  Fallopian  alKiut  two  lineA  from  the  lower  end,  and,  reaching  1 

E  anrCaee  between  tbe  m^loid  pn>oe^s  and  tbe  ex teruid  auditory  meatus  is  di^tii- 

1  tiO  tlie  ia tegument  of  the  back  of  tbe  ear.    On  the  aurracc  it  joln^  with  a  twig 

^"ft^oi  the  peeterior  auricular  br^ncb  of  the  fjiclul  nerve, 

Vimme^m*  qfthn  grcomi  gamjlttm   with  fJi^:  hffpinjlossal,  9^mpathette,  nnd  trpimil 
m*nwt, — ^Thb  gmnglion  \%  connected  by  fibment^  with  the  trunk  of  Ihe  bypnglusaali 
^«itb  tbe  upper  oerviaal  ganglion  of  the  ^ympalhetie,  and  with  the  leop  formed  between. 
I  fint  two  ecnrkal  aorvet* 


fRAKYlTGEAL    BE  A  HOB, 

The  pharyngeal  branch  arisen  from  tbe  upper  part  of  tbe  ganglion  of  thi 
^isnuik  of  the  nerve,      to  it^  progre^^s  inkv^rdii  to  the  pharynx   this  nerVl^y 
[  in  Bomo  ca^t^  o  Vf^r,  in  others  under^  the  interntd  carotid  artery  \ 


Qia 


rUE  C2ANIAL  NERVES. 


it  dividsi  iuto  brancbes,   wbicli,   cotgointjj  with  otlier»  derived   from  iUe 
glosscKpharytigeal,  tbo  superior  l^irjtigBtt!^  t^iid  the  ajnipathetia   uerres,  form* 
Sk  plexiiB  {pharyngeal)  behind  the  middle  coustrictor  of  tUe  phiir^nx.     Frani} 
the  plexus  branches  are  gi?eii  to  the  muscular  t^tructure^  and  iu  the  nmeoutl 
membratie  of  the   pharyux,      Aa  the  pbarj^ngeal   tierr©   crosiiea  the  carotid 
aii«r7^  it  joins  hJumetits  which  the  glof^o-pharyugeal  distributed  on  the  same  ' 
\  Teattf»l. — Theie  U  bometiineH  a,  Hocoud  pharyngeal  bmnek 


UtrERIOR 


aRpY>oeal  branch. 


This  nerre  springs  Trom  the  middle  of  the  ganglion  of  the  trank  of  the 
piieumO'gaKtric  nerre*  It  i^^  directed  iu wards  to  the  laryni  beneath  tbo 
in  ten  ml  carotid  arteiy,  and  divi^le^  beneath  that  Tettiel  into  two  branches, 
dit^tinguiahed  as  exterual  and  internal  laryngeal^  both  of  which  ramify  in 
the  structures  of  the  larynx. 

The  esdimal  latyngeal  branch,  the  amaller  of  the  two  divisions,  gives 
baekward»,  at  the  side  of  the  pharynx ^  lilaiueiita  to  the  pharyngeal  plexus 
and  the  lower  couatrictor  muscle;  and  it  is  finally  prolonged  beneath  the 
miiscles  on  the  nid©  of  the  Inrynx  to  the  cdco- thyroid  muscle  iu  which  it 
ends,  In  the  neck  this  branch  juius  the  npper  catdiae  nerve  of  the 
sympathetic, 

Tho  itiUni^  lartjngeal  branch  in  continued  to  the  interval  between  the 
by  oil  1  bone  and  the  thyroid  cartilage,  where  it  perforates  the  thyro-hyoid 
membrane  with  the  laryngeal  branch  of  the  superior  thyroid  artery,  and  dia^ 
tributes  61aments  to  the  mucous  membrane  :  some  of  these  are  directed  up- 
wards in  the  aryteno^epiglottideari  fold  of  mucous  membrane  to  the  base  of  the 
tongue,  the  epiglottis,  and  the  epiglottldean  gknds  ;  while  others  are  reflected 
downwar^ls  iu  the  lining  membrane  of  the  laryns^,  extending  to  the  cord  a 
vocaln«,  on  the  Inner  side  of  the  laryngeal  [louch.  A  slender  communicating 
branch  to  the  recurrent  laryngeal  nerve  descends  beneath  the  lateral  part  of 
the  thyroid  cartilage.  A  branch  entert  the  arytenoid  muscle^  some  fila- 
nienta  of  which  seem  to  end  in  the  muscle,  while  others  proceed  through 
it  to  the  muGouH  membrane* 


The  recurrent  or  inferior  laryngeal  branch  of  the  vagus  nerve,  aa  the 
uauje  exprciises,  has  a  reflex:  couri»e  to  the  larnjx. 

The  nerve  on  the  ri'jht  »id&  arises  at  the  top  of  the  thorax,  wind^  round 
the  subclavian  artery,  and  parses  beneath  the  common  carotid  and  inferior 
thyroid  arteries  in  its  course  towards  the  trachea.  On  the  left  side  the  re- 
current nerve  is  bent  round,  below  and  behind  the  arch  of  thti  aorta^  imme- 
diately beyond  the  point  where  the  obliterated  ductus  arterioaua  ia  con- 
nected with  the  arch,  and  is  thence  con  tinned  upwards  to  the  tracbea. 

Each  nervti  in  Ha  course  to  tho  larynx  is  placed  between  the  trachea  and 
casophagus,  supplying  bruncheE^  to  both  tubes  ;  and  e^ich,  while  making  its 
tinrn  round  the  artery,  gives  nerves  to  the  deep  o^uxiiac  plexus.  At  the 
lower  pirt  of  the  cricoid  cartilage  the  recurrent  nerve  distiibutes  branches 
to  supply  all  the  special  muscles  of  the  Isrynx,  except  the  crico- thyroid 
muBi^le,  which  is  supplied  from  the  upper  laryngeal  nerve*  It  likewise 
givt?s  a  few  odijeta  lo  the  mucous  membraue,  and  a  single  communicating 
filament  which  joins  the  long  branch  of  the  upper  laryngeal  nerve  Maeatk 
the  side  of  the  thyroid  cartilage. 


BEAKCHES  OF  PKErMO-GASTEIC  NEETE. 


Bnttidiea  to  tlie  lieKrt  Are  giveci  oS  by  th&  pHQtima-gisttto  nerve  baib  m 
Iko  oaek  and  in  tb#  fchonx. 

The  4r«ri€eal  e»rdl<»«  bE»&ches  arise  at  botli  tlie  u[>per  &ad  the  lower  part 
of  Ili9  aedr.  The  i^per  branches  are  smrill,  and  joiti  tho  cardiac  nervet  of 
ibe  ■jrmpatheticu  The  ^i>U7ef,  a  Aiiigle  branch,  arises  aa  tbf^  pni^nmo  ga^triD 
n^nre  m  about  to  etiter  the  cheat,  On  the  right  si  la  thb  branch  lias  by  the 
mdo  of  the  innomiDale  artery,  aud  joins  one  of  tke  cardiac  nerves  deatLned 
for  the  deep  eardia^^  plestns  ;  it  gives  aoixie  filarueuU  to  the  coats  of  the 
aortjL,  The  branob  of  the  kft  iide  croisea  the  arch  of  the  aorta^  and  eiidii 
in  the  anperfidal  cardiac  plexus. 

The  th&r^^i^  cardiac  branchea  of  the  right  side  leave  the  trunk  of  the 
pBduno-gaatrio  m  this  nenre  Eea  by  the  side  of  the  trachen,  and  some 
aire  alio  d^ved  from  the  Biai  part  of  the  recurrent  branch  :  th^^y  pais 
iswrnrda  on  the  air-tube^  and  end  in  the  deep  cardiac  plexua.  The 
eoarosponding  branchea  of  tko  left  eide  come  irom  the  left  recurrent 
Urjiige&l  nerfei 

FCTLMOK AlY    laAKCHE3< 

Tiro  aeti  of  pulmonary  hranchea  aro  distributed  from  the  pneumogaatrie 
m«m  to  Hit  hmg  ;  aud  tbey  reach  the  root  of  the  lung  ouo  on  its  fore  part, 
tk#  nihfr  im  Ita  posturior  aspect.  Tha  anterii^r  pulmot^ary  nervcH,  two  or 
tkfw  In  n umber,  are  of  small  uize.  They  join  with  filamenta  of  the 
ifvpaihetic  ramified  on  the  pulmonary  artery,  and  with  these  nervea 
ttmatittite  the  anterior  pidrfionary  pl^tui^  Behind  the  root  of  the  lung  the 
pnetuno-gaatrie  nerre  becomes  Battened,  and  gives  several  branchen  of  much 
krfer  aixe  than  the  anterior  hrauche»j  wMch,  with  filamenta  derived  from 
the  MOisiid,  thiitd,  and  fourth  thoracic  ganglia  of  the  ftympathetio,  form  the 
fMlmer  p^monattf  pUxu*.  Off^ts  from  this  plexus  extend  along  the  rami- 
I  of  the  alr^tube  through  the  iubatauce  of  the  lung^ 


<TSOPBAQT.kt    EBulKeHES. 


Th»  OMopliagiis  within  the  thorax  recci^ea  branches  from  the  pneumo- 
lanreBi  balk  above  an^t  below  the  pulmonary  brancheH.     The  lower 
I  an  tile  laiger,  and  are  derived  from  the  csnophageal  plei^uSj  formed 
[  eorda  between  the  nerves  of  the  right  and  left  lideSj  while 
'  Ee  in  contaot  with  the  ossophagua* 


ThM  liraiicbei  di«<tributed  to  the  stomach  ^ffa$h  tc  nervt9)  are  t^e  terminal 
bfvtiekea  of  botk  pueamo-gaNtrio  uerrei.  The  nerve  of  the  luft  side,  on 
anirliig  in  front  of  the  oe^ophagua,  oppo^^ite  the  cardiac  orifice  of  the 
•^"■"■*1*^  diTldea  into  many  branches  :  the  largett  of  those  extend  over  the  fore 
fari  of  ike  stomach  ;  othera  lie  along  Its  »maU  curv^ature,  and  unite  with 
kfanckea  of  the  right  nerve  and  the  sympathetic  ;  and  some  lilametit^i  are 
ocmltiiiied  between  the  kyers  of  the  small  omentum  to  tlie  hepntio  plexus. 
The  figkt  pneumo-gaatrio  nerve  d^acenda  to  the  stomach  oil  the  back  of  the 
et  and  dlitrihtitcB  branches  to  the  pusterior  surf^ice  of  the  organ  :  a  part 
\  ner^e  is  ooutiimed  from  the  storaach  to  the  left  side  of  the  coeliao 
lua,  and  to  the  Kplenle  plexne  of  the  sympathetic* 

B^0ljnar}f, — The  pnenmo-gaatric  nerves  supply  branches  to  the  upper  part 
Ike  alimentary  canal,  vi^.,  the  pharynx,  oeaophagus,  aud  stomach  with 
I  fif«r  aiul  spleen  ;  and  to  the  reapiratory  paaaagea^  uatDely,  the 
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41 S* — Trvw  or  fHM  I>isTiiBVTWif  Awu  Ccmif«jTiopa  of  this  FifHUK^j-oiaTiic  up 
SrJirAf  ustJO  NlftTSs  ox  Tttl  Biont  Side  ^frum  Oirtichreld  and  Lereille).     | 
«»   l»c|ki7ii»l  ^And  ;    frp  tulillngiiAl  gUndi  c,  huhmikXiWMj  gland  ai^d   facUt  arterf 
iif  lltTroid   gland,    pnllNl   fomrarda  hj  a  hnnk  ;  t,   imcli^a,    below   which  iK  the  rtgbi 
ttVBLliHi  eol  AOtMi ;  /,  the  gnllet ;  ff,  ihe  stoiuftciiy  dWided  aetir  the  p;turuB  ;  t,  iT%wm- 
^mm  tt^%  witfc  9pin«  folds  of  InteitiQe  b^I^w, 

A,  ti«s«i%  ullghtlj  turned  uitle  to  »lioir  tbe  ordiae  ptexua,  &c>  ;  B,  ftorti^  iirc!li,  dmwti 
furw^nl  b^  ft  hook  ;  C,  ip Dominate  &rtcrj  ;  B,  EubcLaviiin  artery,  of  wbich  a  portiun  bos 
brrsn  mooted:  to  ihgw  th^  sfQijiialbetic  gfiiigti&  ;  B,  inft?riii>r  tbjroid  arterj  j  F,  a  diviti«d 
I*rt  of  the  external  caroUd  artery,  ufton  which  nmn  n  nervous  pleiMs ;  Q,  lateroal 
wnjtad*  «ii)«rging  from  its  canal  tnperiotly  ;  H^  tborACic  aorta  ;  K,  int«rcoatai  vein  ;  L, 
^f^mamgf  Irfloki  tbe  right  branch  cat  i  M,  aiipeiior  veoii  eavfi  ^  0,  lottircoataL  arterj. 

1«  dAary  no^es  of  th«  ej^balL ;  2,  branch  of  the  oenLo- motor  to  the  inferior  oblique 
B^H  0a&Aeot«d  with  the  ophtbaiiaie  ganglion  ;  S,  3^  3^  the  three  princtpal  diTinions  of 
t^  IriJIkdal  ii«iT«  ;  4,  oph Ibitl to ic  ganglion  ;  5,  spheno- palatine  ;  9,  oiie  ;  7^  submnxillarj  ; 
9,  aabttngval ;  9,  sixth  ntrtei  10|  facint  in  its  <mnal^  utiltuig  with  the  spheoopabitioe 
aail  otk  ^^gUa ;  11,  glofisa-pharjngeaL  ;  12^  right  pnentno-giifiti-ic  -  13,  left  pneumo- 
■pitiadiiig  on  th«  aoteiw  siirfaoe  of  the  stcmach ;  14,  npinal  accesaorj  ;  15,  hypo- 
;  1^,  lowfr  nerrs  of  the  oerrkal  j>kxus  ;  17,  middle  nerre  of  the  brachial 
'mm  I  IS,  intereoatal  nerres  ;  21,  tnperior  cervical  ganglion  of  the  sympathetic,  coo- 
vitli,  32,  lym panic  nerre  of  Jaeohaon  ;  *23,  carotid  branch  of  the  Vidian  nerve  ; 
yi^^KTeraooi  plexni  ;  25,  ophlhalmtc  twig;  26,  filament  to  the  pilnitaiy  gbuid  ;  27^ 
MDOK  wilb  the  upper  cerrieal  nerret ;  2B,  pom  la  to  the  pnenmo- gastric  net  re,  ekse  to 
lb»  liibarTageal  and  eaftitid  braaches  ;  29,  polnta  ia  the  superior  laryngeal  nerve:,  ckoe  \a 
1^  fk»^ii^al  and  inter-caroUd  pleiUJ^ea  ;  3D,  taryngeiil  braneb  joining  tiie  laryngeal 
I),  gi^t  sympatbetie  nerve;  32^  superior  eardiae  nenre ;  33,  middle  certical 
Ikm ;  34,  imy^  etmneeting  th«  ganglion  with,  35,  the  recurrent^  36^  middle  cardiac 
1  37^  great  iympatheyo  nerve  ;  36,  inferior  cervitail  ganglion ;  below  ^7,  branches 
Hkt  eanglfan,  paaung  round  the  subclaTii^n  and  vertebral  iirterif5H  i  9^,  the  line  from 
tbia  fiOBiber  esTDaRa  the  nerrea  proceeding  from  the  brachial  ptexus ;  40,  jtymiiathette 
twip  anmnuiding  Ibe  azillaiy  artery-  41,  branch  of  union  with  the  first  intercostat 
■erT«  :  Uie  tin«  fr^nn  the  letter  e,  pointmg  to  the  trachea,  tstofm^  the  enpertor,  middle^ 
aad  lafrrive  i^idtac  nerves ;  42,  eardiao  plexus  and  ganglion ;  43,  44,  right  and  left  ootch 

SpfajEwsea;  45,  40,  thoimcic  portion  of  the  great  lympatHetic  i^ervtiaud  gauglia  shotn^ing 
eaWMKlloiis  with  the  intercuatal  ncirea  ;  47t  great  splau chide  ceiTe  ;  i%^  Bemilnonr 
^ifHeiit  A%  \emer  iplfuiebnic  ;  ^0,  aolar  plexni ;  51,  union  «ith  the  pneumo- gastric 
■arte  \  T^l^  diaphragmatic  pkxua  and  ganglion ;  S3,  eomnary  plexus  ;  54,  hepatio  \  fiS, 
c  ;  £6,  supeHur  metteaterie  ;  &7|  renal  pleius. 


P 


tjBcli^i  ajid  ita  divi&ioDB  in  tlie  lungfL  These  uervea  giTQ  branches  lUiewisd 
to  l]|#  bcafi  and  great  Yessels  hf  mean*)  of  tbeir  coDimuBication  with  the 
mir^sm  fdwaiiiit  Eacli  pneumo-gtti^trio  nerve  ia  ooDDected  with  the  foUowiiig 
nerret — ibe  apinnl  accessory,  glo«»o-ph&ryiigeAl,  facial j  ftiid  hyp<j- 
ftbo,  with  some  epiual  nerres  ;  and  with  the  sympathetic  in  tho 
t,  0ioiBX^  and  abdomen. 
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SPINAL  ACCESSORY   JTERVE. 

i^itLal  nerve  aeoefi^ory  to  the  Tagua,  or,  as  it  ia  sjiortly  nfkmtid,  tho 
•oersBoiy  nt-n^e,   consista  of   two  parts  :    one  (ncct^stporj*)  joins  the 
tnmk  of  the  pneumo^giistrie  i    the  other  (spinal)  ends  in  bmncliuft  to  ih% 
lien»o^iis»aloid  and  trapezius  [nui'Cle&, 

Hbo  iisf«rtiaf  or  awe^^irj/  pmi^  the  amaU^  of  the  two,  joins  in  the  foramen 
of  cMi  IIm  gangUon  on  the  root  of  the  pneiimo  gaatrie,  by  two  or  thrije 
;  And  having  pasaed  from  the  i^kullj  blt-nd^  with   the  trank  of  tho 
l^omno-gMtiic  b«jaitd  its  secxmd  gauglioiij  as  already  aatd. 

U  ia  silaM  by  Bendt  that  a  filament  ta  gtwn  from  the  spinal  aoceftsoiy  to  the  pha- 
tjwg^  ncrte  alwsve  the  place  of  junction  with  the  pnenmo-gajstric,  and  the  fibrils 
t^  Mine  nerve  have  h^*iTk  traced  into  each  of  the  mu^cnhir  oSkete  of  the  pueuD 
gafttfic  nctre.    (Uendx,  *'  Ttw:t*  de  <;onnexu  inter  nerr.  vag.  et  aeces,**    1 S36.) 


I  adirfMlI  imtiion  of  the  nerve   commnnleates  with  the 
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TEE  CRANIAL  XEHA^ES. 


in  the  foramen  jugulare.  After  iswuiog  from  the  foriimeo,  the  nerTe  u  directed 
httckwfLrdti  acroiJi  the  internal  j  11  guUr  ireijj^  in  ^ome  casei  over,  in  others  under 
it,  and  perforates  the  b tern o- mastoid  muNcle^  aupplj^iug  this  with  hrancheS| 
aud  joining  among^^t  the  fleuhy  fibres  with  braiaehes  of  the  cervic&l  plexus* 
Descending  iu  the  noxt  place  auroHa  the  u^k  behind  the  ^temo-niasioid,  the 
nerve  paa^es  beneath  the  tmpesiui^  mnacle.  Here  it  forma  a  kind  of  plexus 
with  branches  of  the  third  and  fourth  cervical  nerves,  and  diBtribut^  £LU- 
meutB  to  the  trapezius^  which  extend  nearly  to  the  lower  edge  of  the  muade, 

NINTH   PAIR  OF  KERYES. 

The  hypoglosiiAl  or  ninth  cranial  nerve  is  the  motor  ^erve  of  the  tongtiCp 

and  hi  part  of  iome  mui^les  of  the  neck. 

The  blameuta  hf  which  this  nerve  arises  from  the  medulla  oblongata  mtb 
collected  into  two  bundles,  which  converge  to  the  anterior  condyloid 
foramen  of  the  occipital  bone.  Each  bundle  of  6 Laments  perforates  the 
duTA  matter  separately  within  the  foramen,  and  the  two  are  Joined  &Eler 
they  have  passed  through  it 

After  leaving  the  cranium,  this  nerve  desoends  almost  vertically  to  the 
lower  border  of  the  diga-stric  tnUHcle,  whore,  changing  its  course,  it  ia 
directed  forwards  above  the  hyoid  bone  to  the  under  part  of  the  tongue- 
It  lies  at  first  very  deejdy  with  the  vagus  uervts,  %o  which  it  h  connected  ; 
but  paaaing  between  the  internal  earotld  artery  and  the  jugular  vein,  it 
curvetd  forward  round  the  occipital  artery,  and  then  cro  ses  over  the  external 
carotid  below  the  digastric  muscle.  Above  the  hyoid  bone  it  is  croaaed  by 
the  lower  part  of  the  stylo-hyoid  mus'cle  and  posterioi  belly  of  the  digastnc, 
and  reiitH  on  the  lijo-gloesus  muscle.  At  the  anterior  border  of  the  hyo^ 
gloasusj  it  ii  contiected  with  the  gustatory  nerve,  and  is  continued  in  the 
fibres  of  the  genio-hyogloRHtis  muscle  beneath  the  tongue  to  the  tip, 
dUtributitJg  brancheit  upwards  to  the  muscular  substance. 

The  principal  brandies  of  tilts  nerve  are  dii*tributed  to  the  muscles 
pHsending  to  the  hir^nx  and  hynid  bone,  and  to  those  of  the  tongue  ;  a  few 
aerve  to  conn^t  it  with  some  of  the  neighbouring  narvei. 

In  animals  the  ninth  nerve  not  unfrequently  peeresses  a  posterior  roet  fbmiahed 
with  a  gaogliotii  in  th,e  same  moaoer  as  that  of  a  ^pioal  nerve. 

COKNECTIKO    BEa^NCHES. 

Conmction  with  the  pneuniv-ffOfittic. — Cio^  to  the  ^knll  Ihe  hypoglossal  ntm  h 
connected  with  ilie  eecond  gaugtioa  of  the  pneumo  gastric  by  eeparate  fiJamcnts,  er 
in  ^me  insLaQceii  ihe  two  ncrrcss  are  united  do  as  te  form  one  masn. 

Uiuon  with  thf^  fymjm/httTC  arttfjirftf  ^rflf>  epiTnU  nfrcea.— Opposite  the  5 rat  cervical 
vertebra  the  ncsrve  commuaicates  by  several  twiga  with  the  upper  oervieal  ganglion 
of  tUe  f^ympathetiCi  and  with  tUo  loop  unitlog  the  first  two  spinal  ncrvea  in  front  of 
the  atJa& 

MC8CULAE   A!«I>    LIfiOUAL   BRAI^CHES, 

Descending  hmn^h  of  the  niiith  nerM. — This  branch  (n  descend  ens  noni) 
leaves  the  ninth  nerve  where  thia  turun  round  the  occipital  artery,  or,  some- 
timci?,  higher  up.  It  passes  downwards  on  the  surface  of  the  sheath  of 
the  carotid  vesjiek,  gradually  cross^ing  from  tho  outer  to  the  inuer  side, 
give  a  a  branch  to  the  anterior  belly  of  the  omo*byoid  muscle,  and  joing 
about  the  middle  of  the  neck  in  a  loop  with  one  or  two  branches  from 
the  second  and  third  cervical  nerveSj  forming  the  ansa  hijpi>fjhmL  Tho 
Ooncavity  of   thk  loop  h   turned  upwardji^    and  the   connectioii  batir<jOM 


XERYE. 

tttMfrei  11  effiLM;ted  bf  me^ss  of  tiro  or  more  iaterlivciiig  filaments,  which 
1 10  irro^ilArly  shapt^d  vpaqe.      From  thia  iiiterlaceiDeut  of  the  nerves^ 
I  ftre  conlittiictl  blbckwautla  to  the  ponieiior  belty  of  the  omo-hjoiJ, 
I  ta  ih»  ttemti-byoiJ  ami  sterno- thyroid  inuaclea.   Occasionally 
»  HuuDl  ii  eoutumed  to  the  ob«ftt,  where  it  joins  the  e&rdi&e  and  phreiiiil 


Kirnvii  ^from  Supply  af^r  HinwhrelJ  nod  LeTeiU^),  | 
1,  fiaglttl  nerir^ ;  2,  paeamo  gn*trio  nerre ;  3,  superior  laryngeal  {repreicnted  lo4>l(irge)  J 
4,  eaOmal  lai^fng^ftt  hjanch  ;  5,  j^imat  atx^essor?  ;  6^  secoad  cervical  ;  7,  ihinl  i  B, 
liavrtb  I  ^otiiiiii  of  Ibe  phrenic  aervn  ;  10,  origin  of  tKebrani^li  to  tba  snboUFltts  muscle; 
11»  laitrMr  thoradc  n^rrm  ;  12*  hvpogTo«aa]  nerve  ;  13,  tie  deficonding  br&Dcb  ;  14,  cfim^ 
nnwoitiaf  hfaoi^b  from  tb«  {jerrical  Q«i-Ye«  ;  15,  Id,  IB,  19^  dJi^cendiDg  lmncb«a  fruia 
tkc  pltsjfiimi  iiQtoa  ol  ibeie  ntfrres  to  the  Bierno-hyuid,  stern o-tbyhdd*  jkni\  omfi-byntd 
;  I7t  bfwieh  from  the  deieeiideni  nom  U*  the  np\ytv  \*eUj  <fl  the  oinr^h|-oid 
20,  braneh  fmin  llie  bjpogloaiftl  ti^rvi^  to  the  ttijro-hjoiJ  TiiD««1e ;  2t,  cotaiuitivU 
f  Iwiipi  frotd  iha  hfpoglottal  to  Iha  linguil  uerva ;  22,  termiim]  dbtribubkia  ofthii 
I  to  tbt;  iDUflclei  of  ihe  toisgtie. 


ii  not  ttncommon  tt>  God  the  descending  bmncb  of  the  ninth  n^rve  vithSn  the, 
of  *^    '  —       rvitail  v^es^k,  and  m  »iicb  <^a6c«  it  h  placed  cither  over  or  under  , 
m  Btome  cafke«  appears  to  lie  derived  eilher  uUogether  f^om  Ibt  j 
..  ,.  u>iq  both  the  pneuino-ga*trie  und  hypog1o»asi1  oerves.    Th*?re  ti^ 
rrsfon,  however,  to  believe  that  tbeao  varieilci  in  arigin  iire  oulj  apparent, 
6roni  the  temporatj  adbctloii  of  the  fiUmienti  of  Ihli  bftuicb  to  tha^  of  iba 
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^nc^umo-gMtric,  II  is  probibte,  moreoTer^  tluit  the  dcAcendeni  ixQTii  hus  1Ut1«  if  mny 
TCftl  ori^n  from  the  bypogloseial  nerve  :  iMschkA  states  il  aa  tbe  re^nU  of  niKueroua 
minirrhrn  on  th(^  Luman  »ahje<:t  tb&i  t1i«  deteendena  noni  ugnikUy  vaEit«iin»  no  fila* 
menta  from  the  hjpoglasi^al,  Imt  lis  a  brunch  from  the  first  &nd  aecood  cervical,  tern- 
porftfiiy  afliocittted  with  the  nmtk  nerve ;  and  this  quite  iigree*  with  the  circnmrttaneo 
that  in  the  domestic  animals  the  branches  HuppUed  to  thd^^e  mnsdeii  to  which  the 
de&cendeaa  noni  oLthe  human  subject  k  diatrihuted  come  from  the  cervical  plexua. 

Brandies  to  mimd^s  atid  the  tojigue^ — The  brancb  to  tbe  thyro-bjoit] 
tniiscle  19  A  separate  twig  given  off  from  tb©  hypoglossal  uarve  as  it 
approaches  the  hyoid  honu.  The  nerve  auppliea  brauohe:*  to  the  stylo- hy old, 
hyo'glosstiSj  getiio-hyoid,  &ud  geuio-hyo-gloftima  miiRcles  as  it  becomen 
contiguous  to  each,  and,  when  arrived  clu:^  tt)  the  middle  of  the  tongue 
with  the  rauine  artery^  givea  off  several  long  slender  brancUea,  wkieb  ptasB 
upwurila  iuto  the  fiubsiauee  of  the  organ*  8i>tne  fitaiiicuts  join  with  othera 
proceeding  from  the  gtistatory  nerve* 

A  branch  is  described  as  uniting  with  iU  fellow  of  the  opposite  aide  m  the  aub- 
iiance  of  tbe  gqnio'b>oid  mnacle,  or  between  it  and  the  gctiio-glosHna.  This  loop,  m 
also  the  anaa  hypagtoaai,  is  recommended  by  Hyrtl  as  a  particularly  fuvoumhlc 
example  for  the  obsenntion  of  nerves  fibres  returning  to  the  nervous  centres  without 
distribution^  to  which  he  gives  the  name  of  "'nerves  without  ends,"  ('^  Nat,  HUt. 
Review/'  Jan.  18(12.)  That  in  the  an^  hypogh^ssi  an  Intercbange  of  fibres  iake^ 
plaoG^  £o  that  a  fllamcnt  of  the  spinal  nerve  U  directed  upwards  along  the  braueb  of 
the  hypoglossal,  and  vim  vcrsd,  was  notieed  by  Omreilhier^ 

Summary. — The  hypogloi^al  nerve  supplies,  either  alone  or  in  union 
with  branches  of  the  spinal  nerves,  all  ihe  muscles  connected  with  the 
OS  byoides,  including  tho»e  of  the  tongue,  with  the  exception  of  the  digii3tno 
and  stylo 'hyoid,  the  myto-hyoidf  and  the  midiile  eonstrictor  of  tbe  pharyiijc. 
It  also  supplies  the  ateruo-thyroid  muscle. 

It  Li  connected  with  the  following  nerveit^  vi^.,  puoumo-gn^trie^  gnatatory, 
three  upper  cervical  nerrea^  and  the  sympathetic. 

B.     SPINAL   NERYEa 

The  spinal  noTTds  are  chariictarised  by  their  origin  from  the  apinftl  cord, 

and  their  direct  transmiBsiou  outwards  from  the  apinol  canal  in  the  interrals 
between  the  vertebrae.  Taken  together,  these  uervea  conniat  of  thirty -one 
pnira ;  and,  according  to  tbe  region  in  which  they  issue  from  the  spinal 
oatial,  they  are  i mined  cervicalj  dorsalj  lumbar,  sacral,  and  coccygeal* 

By  universal  u«age  each  pair  of  nerves  in  tbe  dorsal,  lumbstr,  and  sacral 
regions  La  named  in  correspondtjuoo  with  the  vertebra  beneath  which  it 
emerges*  There  are  thus  left  eight  pairs  of  nerves  between  the  cranium 
and  the  first  dorsal  uerre,  the  first  being  placeil  above  the  atlas  and  the 
eighth  below  the  seventh  cervical  verttibrii,  which  are  reckoned  by  the 
majority  of  writers  as  eight  cervical  nerves.  The  nerves  of  the  thirty* first 
pair  emerge  from  tbe  lower  end  of  the  sacral  canal,  below  the  first  rertebra 
of  the  coocyx,  and  are  named  coccygeal 

Akhoqgh  the  plan  of  connting  eight  cervical  nerves  is  continued  in  this  work  for 
the  sate  of  convenience,  it  being  that  which  is  most  frequently  fallowed,  it  is  by  no 
means  mt-endcd  to  represent  thia  method  as  scientificallj  correct,  Tbe  plan  of 
'^Villii*,  who  reekoned  the  suboccipital  as  a  cranial  nerve^  bad  at  least  the  advantage 
that  it  made  the  numbers  of  the  remaining  seven  cervical  nerves  correspond  each 
with  the  vertebra  beneath  which  it  emerged,  a^  do  the  doraal,  lumbar  and  aa^^ml 
nerves;  and  if  the  suboccipital  nerrcj  while  recognised  as  the  firat  spinal  nenre,  be 


THE  sriKAL  XKEl'EB.— BOOTS. 


k 


Itpl  distinct  from  ili6  MTea  vhlcli  mce^td, 
M  b  Uoglil  in  mmt  icboola,  »  notncQoIalfjru 
li  Attiwed  ftl  mQeh  leas  objecdonahle  ihj^n  iUa(:i 
vki^  ii  mdttt  pi^tmlenL  A  referetioe,  howerer^ 
to  Arrdopmeat  (p.  li)  will  remitid  the  read  or 
Iksi  ia  tli«  primordUl  TertebjioD  eacfa  Bpitiat 
«  U  origiiyJIj  si  toasted  above  the  Hb  and 
procev  beloDging  io  Ihc  sume  f^^g^ 
I  a&d  li  will  be<2otse  apparent  that  the 
llj  aecnrate  ootoeoclfliur*  of  nerves 
tt%fel  Iw  mher  to  mime  OAch  m  acct^nlatii^e 
wilk  the  nam  lie  r  ot  llie  v«riebm  below  it.  Thu« 
Ikft  eigbib  eerrit^  nerr^  would  be  called  tot 


F»«  i2<L  —  DlldltAltlfATtO  OfTTU^ff  OP  THB  Rt^OTa 

ASH  ffiiST  Fast  or  rnt  BritvAL  Nbrvk^^ 
iDAitnrEk  witif  TBE  Stmfathx?ic  Olikii  (;r 
inn  iipi*    4 

TiMf  rirw  b  taken  &tnn  befcTe.  In  th«  npper 
pirl  of  tii«  fignrv  tbe  pant  VamUl  and  medtilb 
•bld^itii  are  repreaeutedp  and  from  V  to  IX^ 
IIm  ivoti  flf  the  feeTeml  cfiiiilsJ  nerves  frum  tbo 
trtbeial  to  Ibe  hjpoglosal  »?«  Indkated.  On 
llie  liefl  n^  C  I,  l»  pkeed  opposite  tfa«  fir^t  eer^ 
ttEal  0f  mboceipital  nerro  ;  and  the  nam  ben  2  to 
S  Ibllovmg  beloir  indicsite  the  eoirenpondiDg  oer- 
*Im1  tterrcs;  Br^  indicatea  the  hmchial  plemn  ; 
D  U  la  plaetd  oppccile  the  Int^nxxtal  part  of  tbe 
int  4flMl  ntnre,  and  the  Dumben  2  to  12  follow* 
l«g  Riark  the  eorreapooding  donal  nerves;  Li, 
llw  $twi  tumliar  aerre,  and  the  n ambers  2  to  ft, 
Mowing  th«  reiaainuig  lam  bar  nerrea;  Or,  the 
aaltriftr  cmral,  and  o^  iba  ohtnrator  nerre ;  S  1, 
lia  Srit  8Mi^  and  the  full  awing  aumber«  2  to  5, 
Kg  ma^l  nerres  ^  6*  the  eooejgea) 
Be,  Ibe  float  Bciatic  nerve ;  -^t  4-^  the 
I  tefuinale  uf  the  oi^rd. 

Cl«  IJba  right  side  of  the  figure  the  follatrrng^ 
irttefa  flbdiGate  parts  of  the  sjmpathetie  nerve*  ; 
aii»,  «p  the  iufierior  ecrvicul  gaaglion,  ooro- 
aMiMtlng  with  the  opper  oerritsil  ipiaal  nerves 
ss4  ^Miinu^  bflow  in  the  great  ijmpntbetle 
«oM ;  lb  th«  middle  eervical  ganglion ;  e,  d,  the 
rervical  ganglion  united  with  the  first 
;  d'f  tbe  elerenlh  doraal  ganglmn  ;  from 
Iba  ifili  to  the  ninth  dor»l  gaugliA  the  engine 
of  tbe  gt^At  tplanehnie  nurve  are  shown  ^  4  the 
j>aoit  doTMl  or  up):*er  Inmbar  gangiioa  ;  u,  the 
tqpyar  aaeral  ganglion,  ta  the  whole  extent  of  the 
iffaifiailMiie  cord,  tbe  twige  M  vxkm  wUh  the 
napal  utriM  art  ebowa. 


! 
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SttBCtiCQes  an  additional  eoecjgeal  nerve 
CxiHl&  Among  «even  <mae«  wbieb  appear  to 
)mrm  keen  examined  with  great  care,  Profe«dr 
gcUtmm  j^ObserraL  Hearobgioa,*'  Berollnl, 
IIM)  found  two  coccygeal  nerval  on  each  side 
{a  ocia  Instance,  and  on  one  side  In  anolher 
CBACu  In  ail  the  real  there  was  onlj  n  aingle 
coccygeal  fiCfve  on  eaefa  aid^ 


Fig. 
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THE  SriXAL  XKRTES. 
TIIE  ROOTS  OF  THE  SPIXAL  NERVEa 


Each  BpiDal  nerve  spriuga  from  tbe  spinal  cord  hy  two  rooti  irbicli 
approach  ona  aaotluT,  uud,  a%  thoy  quit  tUe  spiuul  canal,  join  in  the 
oorre&poiidijig  intfirv«ft'«ibra1  foratiien  into  a  Eiing^le  conl  ;  and  eacb  cord  so 
formed  Beparfttes  imniediately  into  tw^o  diviaions,  on©  of  which  m  dttstined 
for  parta  in  front  of  the  npiue,  the  other  for  part*  behind  it 

liift  pmierior  roots  of  the  uerres  are  diatingtiiaheti  from  the  anterior  roots 
by  their  greater  fliEe,  aa  well  aa  by  the  greater  thick ne^  of  the  fasciculi  of 
\^liioh  they  are  composed.  EiLch  spiual  nerve  is  furtii»hf?d  with  a  gangNoii  ; 
but  the  fin»t  cervical  or  sub* occipital  nervo  ia  in  some  casefl  without  one. 
The  aize  of  the  ganglia  in  in  proportion  to  that  of  the  Bcrvaa  oa  which  they 
are  fonued. 

The  (ganglia  are  In  general  plac<<d  in  the  intervertebral  foramina^  imme^ 
d lately  beyond  the  points  at  which  the  roots  perforate  the  dura  mater  liniugf 
the  spinal  canal  The  first  and  second  cervical  nerves,  ho wt^ver,  which 
leave  the  spinal  canal,  over  the  laminae  of  the  vertebrae,  have  their  ganglia 
opposite  those  part.".  The  ganglia  of  the  sacral  ueives  are  contaii^ed  in  the 
spinal  eatial^  that  of  the  lant  iii.'rvo  being  oeca^ionally  at  some  distance  from^ 
the  point  at  which  the  nerve  issues.  The  gangliou  of  the  coccygeal  nerve 
iK  placed  within  the  canal  in  the  f^ac  of  dura  mater,  and  at  ft  variable  dit- 
tancc  from  the  origin  of  the  nerve. 

Fig,  421,  Fi^.      421.  —  DcrraRBirr 

•  ^  ViKWS  or    A    J'OHTloa^t 

THE  8p[K4L  CiJRtI  FBOM 
TtfR  CfiH^lCAL  KgGiav 
WITH      THK      lioOTS     Of 

TUB  NKavKS*  Blightlf 
enlarged. 

Iq  At  the  an  tenor  lur* 
tm66  Df  the  HptKimea  ia 
shown,  tLe  aQt.erior  nerve* 
rcNit  of  ib«  tight  iide 
iteing  dkid&J ;  in  B,  a 
Tiew  of  the  right  mh  is 
given ;  in  C,  the  iipper 
fiurfiio?  ifi  shown  ;  in  D^ 
the  ner»e-rcKilg  and  Ran* 
gUun  are  shofrti  from 
below.  If  the  anterior 
mecliati  fiainre ',  2^  pos> 
tcrior  median  fiwure  ;  3, 
auterior  lateral  doprea- 
sIoHj  orer  whkh  Ihe  aote- 
rior  nerTe-Foots  are  seen 
to  spread ;  4,  posterior 
lAteraL  groove^  into  which 
the  posterior  routs  are 
seen  to  aiak  ;  5,  snterbr 
roots  passmgthe  ganglion ; 
£',  in  Af  the  aoterlor  root 
diridfd  ;  6«  tlie  poiterior  lootp,  tbe  fibres  of  which  enter  the  ganglion*  6' ;  7,  the  united 
or  mmjiound  nerre ;  7',  the  po&b&rior  primary  bmnrh  seen  la  A  anO  I)  to  be  derived  ia 
1  art  from  the  anterior  and  m  part  from  the  jjosterior  rootp 

The  fihrea  of  the  posterior  root  of  the  nerve  divide  into  two  bundles  as  they 
approach  the  ganglion,  and  the  inner  extremity  of  tlic  oval-t»haped  gangUun 
ia  aotQetimes  bilobaie,  the  lobes  correa[>onding  to  the  two  bundles  of  h* 
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Tli€te  fibres  in  mtn  mud  tlie  nummalift  appear  U  p»aA  Lliroiigh  the  gaTi^lion  with* 
OMl  QaiaQ  iritb  il*  cella.  The  celU  *.re  both  unipolar  and  bipolar,  but  Ihe  fiUrea  eon- 
DCkeled  «ith  ihem  jUI  pji44  to  the  periplierj  (Kiilllker),  so  tbat  tieyoad  ihe  gangUriii 
the  posterior  j>>ot  of  tlie  nerr^  bus  received  an  mlditional  act  of  fibres  Uaidea  IUoro 
wiiicli  h  «oiiUiii4  before  re^cblag  the  ganglion.  lu  flflhos,  on  tUc  oontmr}',  aJl  ihe 
fhm  of  the  poslcrior  root  are  ooanected  witli  the  opposite  extremlliei  of  ttie  bipoliif 
oetb  of  the  gAngtion. 

^w   tfinlrrtoT*  roo^  of  tlie  spiaal  nerves  are,  as  will  be  inferred  from  what 
dfeeuly  etatt^d,  ,  the    smaller   of    the   two  ;    they  ore  devoid    of 
Lie  enlAfi^tneikt,  and  their  fibres  are  eollected  itxtQ  two  bundles  near 
^m  AieiTeTteliiml  gungliou^  aa  in  the  posterior  root 

^Itse. — The  root^  of  the  upper  cetfkfd  nermit  wee  imaller  than  those  of  the 
lover  tterve%  the  fir^t  being  much  the  sm^IeBl  The  poist^Tior  roots  of 
tkeat  eerves  exceed  the  anterior  id  fme  more  thnn  in  the  other  p^pinal  nurvea, 
and  tiiA^f  are  likewise  oompot&ed  of  fasciculi  which  are  conaiJerablj  larger 
tikan  tliofte  of  the  anterior  roots. 

Tbe  roots  of  th*a  d&nal  nerves^  exception  being  made  of  the  first,  which. 
ULtmiibluB  tiie  lowest  cervical  nerves  and  la  assoeiated  with  them  in  a  part  of 
ilailiatrlbiitioD,  are  of  amall  size,  and  vaiy  but  BUghtlj,  or  not  at  atl»  from 
t^  aeooad  to  th«  last  The  faBcieuli  of  both  rooU  are  thinly  strewed  over 
Hhm  iptna]  cord,  ^nd  are  alender,  those  of  the  pi^aterior  exceeding  in  thickness 
liiOaB  of  the  anterior  root  in  only  a  small  degree. 

Tike  rooU  of  the  lower  lumbar,  and  of  the  uppt^r  sacral,  nerves,  are  the 
iKjeai  of  all  the  eipinal  nerves  ;  those  of  ihe  lowest  saeral  and  of  the  cooeygeal 
iMTva  astOy  on  the  other  hand,  the  slendere8t»  All  these  nerraii  are  crowded 
lofgfilaer  round  the  lower  end  of  the  cord.  Of  these  nerres  the  anteriur 
i  tkie  the  snuilkr,  but  the  dieproportion  between  tlie  anterior  and  poa- 
rootfl  is  not  so  great  sh  in  the  cervical  nerves, 
i^m^th  of  the  ncrvts  in  tiie  sirinal  c^naL — -The  place  at  which  the  roota 
ol  ilie  Bpper  cervical  nerves  are  connected  with  the  Bpinal  oortl  being  nearly 
9pfomte  the  foramina  by  which  they  respectively  leave  the  oaii?i],  these  roota 
are  ootupAiatively  lihort  But  the  distance  between  the  two  pomta  referred 
to  ta  gf^ually  augmented  from  nerve  to  nerve  downwards,  bo  that  tlve 
pkee  of  origin  of  the  lovrer  cervical  nerves  ia  the  breadth  of  at  lea^^t  one 
^PMtebra,  and  that  of  the  lower  dorsal  nerves  about  the  breadth  of  two 
vrrtel^ne  above  the  foramina  by  which  they  respectively  emerge  from  the 
Moreover,  a»  the  spinal  {x>rd  extends  no  farther  than  the  fimfc 
hbmr  v^rtehra,  the  length  of  the  roota  of  the  lumbar,  jmcral,  and  coccygeal 
mcreasefl  rapidly  from  nerve  to  nerve,  and  in  each  case  may  he 
ated  by  th«  dUtun  e  of  the  foramen  of  exit  from  the  extremity  of  the 
?io«d.  Owing  to  the^r  length,  and  tlie  appearance  they  present  in  counection 
wish  ihe  ^piniU  con],  the  aggregation  of  the  roots  of  the  nerves  last  referred 
%i»  baa  heen  named  the  **  Cauda  eqtiina.'^ 

TIko  dirt^ihn  the  rooti  take  within  the  canal  requires  brief  notice^     The 
l§3niL  fierrical   nerve   h  directed   horii&onfaHy  outwards*      The   roots  of  the 
ret  cervical  and  dorsal  nerves  at  first  de-^ceud  over  the  Ftpbial  cord,    held 
contact  with  it  by  the  arachnoid,   till  they  arrive  opposite  the  Aeveral 
ilerrertebra]   foramina,     where    they    are   directed   horixontally   outwards, 
I  of  the  Cauda  eqnina  run  in  the  direction  of  the  spinal  oanaU 
JKrififfA  e/  ih€  nen^es. — Tha  two  rooti  of  each  of  the  j^pinal  nerves  unite 
1  lately  beyond  the  ganglion,   and   tht>    trunk  thn^  formed  Aeparatt*?, 
I  ati«aily  mentioned,  into  two  di visions,  an  anterior  and  a  p<D;terior,  which 
mrv  called  primary  bmnehea  or  divitiioiis, 

la  Uh0  tleUiled  desoription  of  the  spinal  oerfes  which  folio WS|  we  BliaU 
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begin  with  their  posterior  primary  ciiTi»ioiiftj  calling  attention  first  to  eetifim 
eharaeters  eomnxon  to  the  whole  of  them,  and  afterw^arda  statitig  ^epuratel/ 
the  Airaugeoaent  peculiar  to  each  group  of  nerres  (cervioftl,  dorsaJg  isc} 


FOSTEEIOR  PBIMAEY   DIVISIONS 

OF  IHX  BPIN4t*  ITKItVgS. 

The  posterior  diTiaious  of  the  apinal  nervea  are,  with  few  exceptionft^ 
smaller  thau  tlioiie  giY&n  to  the  fore  part  of  the  body.  Springing  from  the 
trunk  wliich  result*  from  the  tinion  of  the  roots  of  the  nerve  in  the  inter- 
vertebral foramen,  or  frequently  by  separate  faaciculi  from  each  of  the 
tooLh^  each  turns  backwards  at  once,  and  noon  divider  into  two  parts,  dbtin-^ 
guifibed  aa  exhrnal  aud  iitUrnat^  diBtributed  to  the  ma^clei  and  tho  integu- 
raeot  bctiiud  the  npine.  The  firat  cervical ^  the  fourth  and  fifth  aacnd  anrl 
the  co<;cygeal  nerve  are  the  only  nerves  the  posterior  diviaionB  of  which  do 
not  separate  into  external  and  Lattimal  branches^ 

Thb  SuBoootPiTAi.  Kehyb. — The  posterior  divwion  of  the  snhoooipit'vl 
nerve,  which  h  the  larger  of  the  two  primary  divisions,  ©merging  over  th« 
arch  of  the  atlas,  between  this  and  the  vertebral  artery,  enters  tho  spaeo 
bounded  by  the  larger  rectus  aud  the  two  oblique  muscleB,  and  divideii 
into  branchas  for  the  surrounding  mnaclea, 

a.  One  branch  dei^ecnds  to  the  lower  chllqtie  mtiAcle  and  gives  a  filament^  throagli 
or  over  the  6brea  of  that  muacle,  t-o  join  the  second  cervical  nerve.   • 

6,  Another  ascends  over  the  larger  rectus  muscle^  supplying  it  and  the  smaller 
rectQA. 

c  A  third  enters  the  upper  obliqne  muacle. 

d  A  fourth  sinks  into  the  complextut,  where  that  mmicle  covers  the  nerve  and  iti 
branches. 

A  rutaneowt  brm^rh  is  occasionally  gf  rcn  to  the  back  of  tho  bead  ;  it  accompanies 
tbe  occipital  aricrj,  and  la  coimccted  beneath  the  Integument  with  the  great  and 
Rmall  occipital  nerves. 


Fig.  422, — SirpEHFicrui  isn  Deep  DiirittauTioif  of  firs  PosiTiEToa  Fat k ait  Di visions 
or  7H«  SFiKj^ti  N«HV£S  (from  Hlrschfeld  and  LevtiilLd).     | 

Od  the  left  side  tlie  cutaue'DaB  branches  ar^  represented  as  lying  npdn  the  saperficLiil 
1x1  j^r  of  tniisclea ;  on  the  right  utide,  the  superficial  tuascles  having  been  removed,  the 
splenina  and  iMmplexus  have  been  divided  In  the  ueeki  and  the  erector  spltue  separated 
and  parii&llj  remoTed  in  the  back,  so  ss  to  expose  the  deep  issue  of  tbe  nerres, 

a,  a,  leaser  occipital  nerve  froni  the  cervical  plexus  ;  1,  cxteitial  mnsciilar  branches  of 
the  first  oerrtcal  nerve  and  union  b;  a  loop  with  the  second ;  2,  placed  on  the  rectus 
capitis  posticus  nksjof,  marks  tho  great  occipital  nerre  pacing  roand  the  short  tnu^les 
and  piercing  the  com  plexus  ;  the  external  mnoh  is  seen  to  tbe  outside  ;  2\  cranial  dui- 
tributton  of  the  gre^t  occipital  {  3,  external  branch  of  the  posterior  primary  diTiaion  of 
the  third  nerve  ;  S',  its  iaternal  brancb,  or  third  occipital  iierve ;  A\  h\  ^\  1\  8', 
internal  branches  of  Ihe  several  corresponding  nerves  on  tbe  left  side ;  the  external 
branches  of  these  nervea  proceetling  to  mnacLcs  are  displayed  on  the  right  side '.  dl  %a 
d  6|  and  thedce  to  d  12|  external  mascular  branches  of  the  posterior  priinary  divieiions  of 
tbe  twelve  dorsal  nervea  on  the  right  aide  ;  d  \\  %fid^\  the  internal  cntaneons  branches 
of  the  six  upper  dorsal  nerves  on  the  left  side  ;  dV  to  d  12'  cntaneons  branches  of  the 
six  lower  dorsal  nerves  from  the  external  branclies ;  ^  l^  external  branches  of  the  pa^ 
terior  pHmarj  branches  of  gevei-al  Lumbar  nerves  on  the  right  side  piercing  the  musd^l 
the  lower  descending  over  tbe  gluteal  region  \  f,  f,  the  same  more  superficiallj  on  tbelBH 
side  ;  St  ti  on  the  right  side,  the  issue  and  union  by  loops  of  tbe  posterior  primarydiTbuoni 
of  four  tacral  nerrt^;   i^  d,  some  of  these  distribabed  to  thea^  on  (he  left  aide; 
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cerrioalin  a^oendenn,  and  the  trjinsrersalia  cokU  wttli  tbe  trAcheto-muatouL 
Th'it  of  the  second  nerve  i»  the  larg^e^fc  of  tho  series  of  exttitual  bfitnclieu, 
nnd  h  ofUiti  nnitml  to  th^  oorri^spoudiug  branch  of  tUe  tbird  ;  Lt  Aiipplie^ 
tba  csompbxu^  musale  wliiuh  oover^  itf  and  eudi  lu  the  spkuiufl  and  trachtislo- 
mivstoid  mngcle!^ 

ThQ  inteviial  hfancJ^^^  larger  tha«  the  external,  ure  diffbrently  disposed  at 
the  upper  and  the  lower  pivrfc^  of  the  neck*  That  of  the  mcomi  cervical 
nerve  is  named,  from  its  aizQ  and  dej(ti«atioiij  the  great  ompital,  and 
requires  separate  notice.  The  rest  are  dire  a  ted  invrarda  to  the  Hptuoua  pro- 
cesses of  the  Tertebni9,  Those  derived  from  the  third^  fourth,  and  fifth 
nerves  pa^  over  tha  ^emispinnlL.^  and  beoeath  the  complex ii«i  muscle,  and, 
baTing  reached  the  apiues  of  the  vertebne,.  turn  tranaverstdy  outvrards  and 
are  distributed  in  the  iiiteaftnnent  over  the  trapezius  muscle.  From  the 
cutaneous  branch  of  the  third  nerve  a  branch  parses  upHrards  to  the  integu- 
ment on  the  lower  part  of  the  occiput,  lying  at  the  inner  side  of  the  grdat 
occij/ital  nerve,  and  is  sometimes  called  third  occipital  nerve. 


Between  the  inner  branchca  of  tUo  first  three  cervical  nerves,  beneath  the  complexus 
there  arc  frequently  commmjtcatitig  fasciculi :  and  thli  oommunlcatign  Cmvetlhier 
hju  deiitgnated  as  **  the  poatorier  cervical  plexus/* 

The  internal  branches  from  the  lowest  three  c&rvic  il  nervea  are  plac^l 
beneath  the  ^emispinalLs  muscle,  and  end  in  the  muscular  structure,  vrithout 
fnmishiug  (eiceipt  occasionally  the  sixth)  any  offijet  to  tha  skiu.  Thes^ 
threti  nerves  are  the  smailoiit  of  the  series. 

The  tjreat  occipital  nerve  is  dirocted  upward-t  ou  the  lower  oblique  muscle, 
and  is  trani^mitted  to  the  surface  through  the  complex  us  and  trapezimi 
muscles,  giving  twigs  to  the  complems.  Ascending  with  the  occipital 
artery,  it  diviiles  into  lir^uich^s,  which  riMliiita  over  the  occipital  part  of  the 
o<jcipito-froutaVin  muiicle,  soma  appearing  to  enter  the  muscle,  and  others 
joining  the  smaller  occipital  nerve. 

An  aarirular  hrancJt  la  sametlmci  iiupplicd  to  the  hack  of  the  «ir  by  the  great 
ecolpital  nerve, 

Dorsal  Nerve-s. — The  ixicrnal  brandi^A  incr^^nse  in  si^e  from  above 
downwards.  They  are  directed  through  or  beneath  the  lougis^tnua  dor^i  ia 
the  ftpace  between  thiit  muscle  and  the  ilio-ooatalLs  and  accessory ;  they  supply 
both  those  musclei4,  together  with  tho  small  muscles  contiuued  upwards  from 
the  erector  Hpinta  to  the  neck,  and  aho  the  tevatores  costaruuL  The  lower 
five  or  six  Ut^rves  give  cnt^ineous  twigs,  which  are  transmitted  to  the  integu- 
ment in  a  line  with  the  angles  of  the  riba. 

The  iiderntit  hranch'}^  of  the  uppf^r  six  dorsal  nerves  appear  iu  the  interval 
between  tha  multiUdus  spinne  aud  the  aemispirmlis  dursi  ;  they  supply 
thoae  muscles,  and  become  cutaneous  by  the  side  of  the  spinous  processes  of 
the  vertebra.  The  cutaneous  branch  from  tho  wacond  nerve,  and  sometimes 
othern,  Ft^ach  as  far  as  the  scapula.  The  internal  branches  of  the  L^wnr  mx 
dorsal  nerves  are  placed  between  tho  muUihiius  spinas  and  longissimus  donsi, 
and  end  in  the  multiBdus  without  giving  branches  to  the  ijitegument. 
Where  cutaneous  nerves  are  supplied  by  the  internal  branches,  there  are 
none  from  the  external  branches  of  the  same  nerve,  and  vice  mr^. 

LuMUAK  Nbrves, — The  vxternal  braiiches  enter  the  ereotor  spiute,  aud 
give  filaments  to  the  intertransverse  mu^les.  From  the  upper  three, 
cutaneous  nerves  are  supplied  ;  and  from  the  hwt,  a  fasciculus  descends  to 
the  corresponding  branch  of  the  fitni  aacral  nurve.  The  cidancotts  ntrvcs 
^iven  from  tho  external  branches  of  the  first  tbra^  lumbar  nerve^j  piett" 


HiWiP        in      ill  II 


AXTERIOR   PRIMARY   DITISIOXS. 


61$ 


iqftii'Oft&e  ! 


fi— lay  f*ft  of  tlie  iJio-ooat&lia^  aud  ttia  aponeurosis  of  tbe  kikaitniiB  dorsi ; 
they  ero«B  the  iliac  cr^iat  m^ar  the  e<lg*?  vf  the  erector  spkia?,  aiid  termiuate 
ifi  tli#  tiitegTitneot  of  tbe  gluteal  region.  One  or  more  of  the  fiktuetits  mny 
Im  trmoed  aa  ^  »s  the  grrat  trochanter  of  the  feniiin 

Tb^  •Jt&moZ  branrhti  wind   baokvrard^  in  grooves  cloae  to  the  articular 
pfDWacB  of  the  Yertebrse,  and  h  nk  iiito  the  multifidua  spin^e  muBcl^. 

SaCSULEt  Ni&viLfl, — Thi^  p4:t»U^rior  diviaionEt  of  the  UtiTv^H,  exoept  the  laat, 
from  the  •*erum  tlirongU  itii  postt^rior  forauiioA.  The  firijt  three  ar# 
ftt  their  exit  from  thc^  bone  by  the  mu  Hi  fid  us  epiitse  muiolei,  iitid 
like  the  posterior  trunks  of  the  other  spinal  nerves  ;  but  the  re- 
nmning  two^  which  tontinue  below  that  muicle,  h«Te  a  peeuHar  an^nge- 
.mentf  uid  require  ^paraie  examination. 

The  tnterjtai  hfiiHchej  of  the  Jit H  three  sajami  nertres  ure  small,  and  are  lost 
'  In  the  mtililfidua  spin®  muf>cte, 

Th&  oflerti^  hraudies  of  tho  s&me  nerroa  are  united  with  one  another, 
ud  with  the  Isat  lumbar  and  fourth  sacrftl  uervesj  ao  an  to  form  a  i<mms  of 
tlomotic  loops  on  the  upper  part  of  the  Maerunt  The$ie  bnmches  are 
en  directed  outwards  to  the  cutaneous  or  posterior  surface  of  the  great 
^sciatic  ligament^  where,  cohered  by  the  gluteus  maximiia  musote,  they 
ferm  a  second  series  of  loops,  and  end  in  cutaneous  nervea»  These  pierce  the 
^rvat  glutens  muscle  in  the  direction  of  a  line  from  the  posterior  iliac  spin9 
lo  the  tip  of  the  ooocjx*  They  are  ctommoidy  three  in  number — one  is 
'  the  innomtnale  bone,  another  oppoaite  the  extremity  of  the  sacrum, 
tlie  third  about  midwaj  between  the  other  two.  All  are  directed  out- 
\  orer  the  great  gluteal  muscle. 

Is  ftix  disMctioiii  by  Ellis  thi9  arrangement  was  found  ia  be  the  moat  frequent r 
ietts  to  vhieh  it  b  liable  are  these :— the  first  uerrc  may  not  take  part  in 
[  series  of  loops,  and  the  fourth  may  be  associated  with  them. 

Tbm  posterior  divisijoiis  of  the  loAt  two  »a€Tul  nervu  are  mnaller  than  thotne 
nhofwe  fhem^  and  are  not  divided  into  external  and  iutemal  brauehea.  They 
MM  oosmected  with  each  other  by  a  loop  on  the  back  of  the  sacium,  and  the 
hfmmti  b  joined  in  a  fiimilar  manner  with  the  oo€c}rgeal  nerve  ;  one  or  two 
mil]  Elamentfi  from  theBo  sacral  nerves  are  distributed  behiud  the  coccyx. 
CoocTasiIj  Nk&vb. — Tbe  posterior  division  of  the  coccygeal  nerve  is  vury 
and  separates  from  the  anterior  primary  portion  of  the  nerve  in  the 
CMXv$L  It  iM  joined  by  a  commuuicating  filament  from  the  Is^l  sacral 
e,  ind  end»  in  the  fibrous  structure  covering  the  posterior  surface  of  the 
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ANTERIOR   PRIMABY   DlVIBtONS 


%  OF    THE   SFIXAIi   VCEVEa. 

I  Bnt«Tior  primary  iHvistons  of  the  spinal  nerv^ua  are  distributed  to  the 
[  of  the  boily  situated  in  front  of  the  vertebral  column,  including  the 
t.     They  are,  for  the  moat  part,  considerably  largt^r  thau  the  posterior 

anterior  di virion  of  each  spinal  nexte  is  connected  by  one  or  two 
ler  filaments  with  the  sympathetic*      Thosie  of  the  cervical,  lumbar,  and 
tierves  form  plexuses  of  various  forms  ;  but  those  of  the  dorsal  norve* 
fyt  the  mo«t  part  separate  one  fruin  another* 

T  t   1 


ftse  THE  CERVICAL  XERTES  AND   I'LEXUa 

CEKVICAL   NERYEa 

Tile  antericr  tlivisicras  of  the  four  upper  cervitad  nerveii  form  tlie  cerTical 
plexiifi,  Thaj  appear  at  the  side  of  the  neck  between  tlio  ncjiletiws  medius 
fttjd  rectus  anticua  major  mii soles*  Thc^y  are  ^acb  conDccted  by  a  cotnnumi' 
eating  filfttnont  witli  the  first  cervical  gaDglion  of  the  aympathetic  ner^e,  or 
with  the  cord  contiectiug  that  ganglion  with  the  second. 

The  anterior  divisions  of  the*  four  lower  cervical  uervea,  larger  than  those 
of  the  upper  four,  appear  between  the  scaleni  muscles,  and^  together  with 
that  of  the  first  dorpal,  go  to  form  the  biachial  plexus.  They  are  each 
connected  by  a  fiJaraent  with  one  of  the  two  lower  cervical  gangliH  of  tlie 
^jm pathetic,  or  with  the  plexus  on  the  vertebral  artery. 

The  anterior  di virions  of  the  first  and  seootid  nerves  require  a  notice 
separately  from  the  description  of  the  nerves  of  the  cervical  pli^xua. 

SUBOOCIFITAL   KEKVE. 

The  anterior  piimary  divuiion  of  the  first  nerve  runs  forward*  in  a  groove 
on  the  atlas  J  and  bends  downwards  in  front  of  the  transverse  process  of  that 
Tertebra  to  join  the  second  nerve*  In  this  course  forwards  it  lies  beneath 
the  Tertebral  artery^  and  at  the  inner  side  of  the  rectus  lateralis  musiile,  to 
which  it  gives  a  branch*  A^  it  crosses  the  foramen  in  the  transverse  procets 
of  thv  atlas,  the  nerve  is  joined  by  a  filament  from  the  sympathetic  ;  and 
from  the  archj  or  Imfp  of  th^  atlast  which  it  makes  in  front  of  the  trans ver»e 
process,  branches  are  supplied  to  the  two  anterior  recti  muaclca.  Short 
£laments  connect  this  part  of  the  nerve  with  the  pneumo  gastric^  the  hypo- 
glossal, aiid  the  sympathetic  nerves. 

Yatcnim  notices  filaments  distributed  to  the  arlicuktloa  at  tbe  occipital  hone  with 
the  aiksj  and  to  Ihe  mastoid  proccNi  of  the  tcmpoml  l>one. 

SECOND    CERVICAL    NERVK, 

The  anterior  division  of  the  second  cervical  nerve,  beginning  between  the 
arches  of  the  first  two  vertebrro,  is  directed  forwards  between  their  trans- 
verse procesaes,  being  placed  outride  the  vertebral  artery ^  au<]  beneath  the 
inter  trans  ven^e  and  other  muscles  fix^^d  to  tboao  processes.  In  front  of  the 
intertransverse  muscles  the  nerve  divides  into  an  ascending  part,  which 
joins  the  first  cervical  nervei  and  a  descending  part  to  the  thixd*  « 

CERVICAL   PLEXUS. 

The  cervical  plexus  Is  formed  hy  the  anterior  divisions  of  the  first  four 
cervical  ncrveSj  and  distributes  branches  to  some  of  the  muacles  of  the  neck, 
and  to  a  portion  of  the  integument  of  the  head  and  neck^  It  is  placed 
opposite  the  first  four  vertebrat,  bonenth  the  s tern o- mastoid  muscle,  and  reats 
against  the  middle  scalenus  muscle  and  the  levator  angiili  scapul®.  The 
disposition  of  the  nerves  in  the  plexus  is  easily  recognised.  Each  nerve, 
except  the  6rst,  branches  into  an  ascending  and  a  desoending  part  :  and 
these  are  unjtetl  in  communicating  loops  with  the  contiguous  nerves-  From 
the  unif>n  of  the  second  ami  third  nerves,  snpcrficinl  branches  are  supplied 
to  the  head  and  neck  ;  and  from  the  junction  of  the  third  w^ith  the  fourth, 
arise  the  cutaneous  nerves  of  the  shoulder  and  chest.  Muscular  and  com- 
tnunicating  branches  spring  from  the  same  nerves. 

The  hranchat  of  the  plexus  may  be  separated  into  two  sets— a  superficial 


THE  CERVICAL  PLEXUS. 

«»d^  doep  :  tiio  ftuperfioyil  conaiiting  of  thcwe  which  r&mifjr  oret  the  cervical 

eiii  ffUpplyin^  ihe  intqgttmeiit  and   some  aIso  the  plat  jama  ;    the  d©op 

I  «oiKi{iruliig  bnuushet  which  ira  dktributijd  fi>r  the  mtjst  part  to  the  muscles, 

Tim  loperfioiftl  oerveB  m&j  be  subdivided  into  ascending  and  daucendiug  ; 

ibm  dmp  iiarre«  into  an  in  tenia!  aud  external  aeriei. 
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TW  ii«rT«M  Are  KpAr&ted 
ron    the    tpiual    eonl     at 
bUBf  Migln    And  mre    sup- 
C*iand    io   ba   rieved   fruia 
t Mtof t>     Ct,  i»   plaood   op*  ^^^/^^^*^ 

U»  root*  of  tli0  fitut 
otrricfti  ot  itiboocipitii] 
ikffi'e.  and  the  ram&n  num- 
Ken  in  ■<aeoe>isioii  fmtn  II, 
to  THif  oppij«iite  the  rwU 

aerrei ;  DI,  is  ]i1ac<ed 
lile  lo  |he  roots  of  tbs 

poiterlor  primiy-j 
hfmttdl  it  «hoini  in  all  thij 
MTtM  :  of  Hicm;  /»  2,  iudi- 
c»tei  ih«  gn^t  oceipitnl 
IhMi  ihe  •eeond.  &&d  /^  3, 
Ihff  iai9iU«i4  occtpitAl  iierv? 
ti9m  the  tliii^  tn  coQ- 
atetiwfi  viih  tho  ecrritiAl 
plnm  llie  fullaviiiig  iudiAa- 
liattt  ftfc  gif«a  '  1^  ajit^rior 
juiinat;!^  k»mi«k  uf  th« 
inl  <errkd  nerve  nod  loop 
«f  «ai«n  With  the  tti^LiU 
wmw%;  %  IvBier  oocipitsl 
mm^  pftMcvding  iq  thi« 
otttftpa  tlie  fleeo»d  eervt- 
fiil  fterte,  more  £ret|uent]f 
teoai  ib«  tecoii  J  and  third  ; 
Ii    gmil    kuricukr    nerve  ^ 

from  %h€  fleoond  mid  third  ; 

2\  mijierldd  cervieal  aerre  from  the  third  ;  3  n,  coniiDUUtmtiog  br&fiehei  lo  the  d««fi6a- 
6tts9  ti^ni  fnun  tbe  ivcond  and  third  ;  3$,  Ciitumumcatixig  lo  tbe  epiuiU^AcceiMiorf  fram  ih« 
ft«co^j*1,  third,  and  foartU  ;  I,  vupracUvicular  and  lupraacrDiuial  de^nendiug  aerves  ; 
tbe  loijii  orajehra  f»f  coed muoic&t ion  between  th«  taat  upper  carried  nerve*,  and  between 
t^Coartli  and  fifth,  mre  ehown  ;  4\  the  phreoic  m'Tve  s]iringii]g  from  ib&  fourth  and  fifth 
i«?ii>  In  GOnnectioQ  with  the  uerrt«  of  the  hrachUl  pkxns  and  the  reiuiuuixii^  norvea 
the  Jolkvitig  indleiitODB  a.t^  giTcn — V\  to  VI  U\  at^d  D\  the  fivis  routs  of  th^  brachial 
(Jifiiit  I  5,  the  rhomboid  Bcrte;  6^  sapmscapukr  ;  y\  posterior  thora<;j<; ;  6,  ut^rvL'  tu  th« 
ffnbelaTitii  mnsclv ;  7«  7,  miter  aed  outer  ajiteiior  thofa^ic  nerves ;  S,  S',  8",  upj«r  i 
ittwcr  Bobeeaptilar  nervet.  In  the  Urg^-r  nerven  pifjceixling  to  the  ibtiuldi.'r  and  nrm  frod 
the  pieiai,  Ihcise  of  thcauterior  difiaiun  ar^  repreaentM  of  a  ligUt«r  ahadf.  thute  beloci^i^ 
Va  Uiv  potemur  Jlrhioa  djurker  ;tc,  c%XeTu&l  cutaaeotDt  or  mtiiicuto-cutaiieous;  m,  tniMt:  i 
«,  ulii4r»  re,  ititrrnd  cutaaenun;  tr,  nervt!  of  Wriftbetg ;  r,  ingB<;ulu'»|iirHl  ;  f^  ru  i 
ica  ;  tf  iut«rcujUl  ti^*rvi:«;  **,  iateml  briLiieh  of  tbt^iaiae;  £4,  luleroofito-humenil  iivt^i 
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XnB  CEBVICAL  NEE?ES  AND  PLESUS* 


L    SCFEEFieiAL    Asi'BNDiarO    BOA^NCBM. 

Ttili  tierv6  takes  origin  from  the  second  and  third  oervk^  nerves,  turas 
fofwnnl  over  the  aterijo-tnustoid  nbout  the  middlo^  aad,  after  perforating  the 
cervical  faacia^  dividtr«  beneath  the  platysma  myoides  into  two  braiichea, 
which  are  dLttribtited  to  the  ftoterior  and  lateral  parta  of  the  neok. 

a.  The  upper  braficA  gireaaa  ascec^dia^  twig  which  accompaniei  the  external  jugular 
rein,  and  commmucatcB  freely  with  the  facial  ncrre  {oenrico-fAciaJ  diviBioQ) ;  it  is  theu 
iranftinUted  through  the  |ilaty«ma  to  the  sarfaee,  Biipplyiiig  that  mu^lo,  atitL ramifies 
in  the  inleg-Einjent  of  the  upper  half  of  the  neck  on  the  fore  part,  fjlamctita  reaching  a^ 
high  fka  the  lower  maxilla. 

6.  Th«  ttiwrf  bratidi  I  ike  wise  piercer  the  platyifma;  and  ia  distributed  below  the 
preceding,  It^  ObmenU  extending  in  front  as  low  a&  the  «temuiii. 

The  Buperfieiat  cervjcHl  iiervo  tmiy  arise  from  the  pkxas  in  the  form  of  two  or  more 
dlj*tinet  hraaehe?,  Thna  Valentin  describefl  three  iuporficial  cervjail  nerves,  which  ho 
nnmoa  ftuperior,  middle,  and  inferior.     (*'  Sommerrinij  v,  Oan/'  &c.) 

IVhile  the  sitpcrficial  cervicil  nerve  ramLfiea  over  the  platyama  mjoidea,  the  faei»l 
iicrve  \A  beneath  the  ma^le,  Ack!ording  to  Valentin  isatijr  »a&»tomotic  archer  are 
forme^I  on  thu  aide  of  the  neek  between  thoise  two  nerveAi  w  well  aa  between  the 
branches  of  the  foniieri  one  with  another. 

GREAT    AXTRICULAK    NEKVE. 

This  nerve  wind?*  round  the  outer  border  of  the  iterno- mastoid  I,  and  ia 
direcitfd  obliLinely  npwards  beueath  the  {d^itjanm  myoides,  between  the 
niuaele  and  the  deep  fi^-cia  of  the  neck,  to  the  lobo  of  the  ear.  Here  the 
nerve  givee  a  t^vr  Binall  brauchea  to  the  face|  and  ends  in  the  aartcubir 
and  mastoid  branches'. 


o.>  The  aHt'icidar  branck&s  are  directed  to  the  hack  of  the  external  ear,  on  which 
they  ramify,  and  are  connected  with  twiga  derived  from  the  facial  norvc.  One 
of  iheijc  bmnc'hefl  reaches  the  outer  surface  of  the  ear  by  a  fissure  but  ween  the 
antihelix  aod  the  coneha.  A  few  filntnt^iit^  ant  supplied  likewise  to  the  outer  purt 
of  the  lobule. 

b.  The  iiuisfoid  brfinch  ia  united  to  the  posterior  auricular  branch  of  the  facial 
nerve,  and  ascends  over  ttie  mastoid  process  to  the  integument  behind  the  ear. 

c.  The  facto t  branches  of  the  great  auricular  nerve,  which  extend  to  the  integn- 
menta  of  the  faee^  are  distributefl  over  the  parotid  gland*  Some  Blender  filameota 
penetrate  deeply  tliroagh  the  substance  of  the  gland,  and  commttmi^te  with  the  fallal 
nerve. 

SMALL   OtroiFJTAL   NKRVE. 

The  smaller  occipital  nerve  yaries  in  Bij&e,  and  is  Bometimea  double.  It 
itpringa  from  the  Booond  eervicnl  nervo,  and  is  dir^'Cto  I  almojst  vertically  to 
the  head  along  the  poster  tor  border  of  the  stern  o- mastoid  muscle.  Having 
perforated  the  deep  fiscin  near  the  cranium,  the  small  oceipital  nerve  U 
continued  upwards  between  the  ear  and  the  groat  occipital  neri'e,  and  ends 
in  cutaneous  filaments  which  extend  upwards  in  the  Bcalp  ;  it  communicates 
with  branches  from  the  larger  occipiti*!  nerve,  aa  well  as  with  the  posterior 
AUiieular  brauch  of  the  facial  It  appears  to  supply  sotnetimee  the  oceipito- 
fronialLa  muscle^ 

The  aurietdar  branch  (ram-  aarieularhi  superior  poftterior)  ia  distributed  to  the 
upper  part  of  the  ear  on  the  poaterior  aspect,  and  to  the  elevator  muscle  of  the  auricle. 
This  auricular  branch  is  an  offset  from  the  great  occipital  ner?e,  when  the  small 
occipital  U  qI  \Qm  b\zc  than  Uiiual, 


trum  i.'K«iri<]AL  PLCSti'a  ifmiu  ^^[H'^J  ^^^  UirNctififld  mid  Level Uc),     4 

1,    Mfterfimiil  ^rTienl  fit<rve ;    2,  2,   il^oeiading  i>rtV riches  of  the  iAiuc ;  3,  a^tei!4K)in); 

1  1if»**ol»««  ;    I,  tvitf*  nnitmi  wUli  tW  fiid»l ;    fv  gr«iit  niirlcular  tierre;  iJ,   its  imrutkl 

If^ocb  ;  7,  iU  «iWrtial  ani ieukr  bnuicli ;  %  tvrig  of  tb«  SAme  wbich  ]ii^rc««  the  auricle 

[|wt»«  txn  iU  oiit^r  f^nrfckce ;  9,  bntncli  io  ths  deep  lurfAce  of  tbe  ptnna  ;  10,  Ita  tmioa 

I  villi  Ihe  |w»lfTWjr  fturicubir  of  ihe  fadftl  nerrc  ;  11,  amall  ocdpiUl  opt  re  ;  12,  tt«  branch 

Vbtell  naiieA  witb  the  gr«aioeeipiUl  nerre  ;  18.  a  mswtoid  braucb  or  leoDod  tmAll  ocejpiUl ; 

||^  tvliei  frotn  ibis  lo  tfaa  iKurk  fif  the  neck;   lli,  I6i  Bnp^diivictil&r  msrvri ;  17,   18, 

liwpMglomiifcl  ti  rves;  ID,  bran<:h  of  the  cervical  nerres  |4Asmg  into  the  trapeiiti?  pnmcTe  [ 

^     tff!n»J  nr'  smiy  dhlnhnUnl  to  the  aim*  jiod   refieWiog  »  uniting  bfanch  from  Ibo 

21,  bmtidi  iii  the  br«tor  HCapiilie  ;  2^,  Intnk  oftUt  fiteiat  nei-ve  ;  TS,  tU 

)r  bmtirh  (rtj^ing  inV>  the  occipital  jiud  poaterior  oaiJ  superior  ^urkubr 
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are  two  of  these  nerves,  or,  Iq  some  cases,  a  greater  number.  They  arine 
from  the  third  and  fourth  cerrical  nerves,  and  descend  in  the  interval 
between  the  stemo-mastoid  and  the  trapezius  muscles.  As  they  approach 
the  clavicle,  the  nerves  are  augmented  to  three  or  more  hi  number,  and  are 
recoguisud  as  iiilerual,  middle,  and  posterior. 

a.  The  internal  (sternal)  branch,  which  is  much  smaller  than  the  rest,  ramifies  over 
ihe  inner  half  of  the  clavicle,  and  terminates  near  the  sternum. 

6.  The  midiVe  brands,  lying  opposite  the  interval  between  the  pectoral  and  deltoid 
muscles,  distributes  some  twigs  over  the  fore  part  of  the  deltoid,  and  others  over 
the  pectoral  mu^^cle.  The  latter  join  the  small  cutaneous  branches  of  the  intercostal 
nerve-*. 

c.  The  external  or  posterior  branch  (acromial)  is  directed  outwards  over  the  acro- 
mion, and  the  clavicular  attachment  of  the  trapezius  muscle,  and  ends  in  the  integu- 
ment of  the  outer  and  Ixick  part  of  the  shoulder. 


IlL  Deep  Bbanches  :    Inner  Series. 

CONNBCTINO    BRANCHES. 

The  cervictl  plexus  is  connected  near  the  base  of  the  skull  with  the 
trunks  of  the  pneumo-gastric,  hypoglossal,  and  sympathetic  nerves,  by  means 
of  filaments  iuterveuiug  between  those  nerves  and  the  loop  formed  by  the 
first  two  cervical  nerves  in  front  of  the  atlas  (p.  637). 

MUSCULAR   BRANCHES. 

Bra/fkches  to  the  anterior  recti  mMsdes  proceed  from  the  cervical  nerves 
close  to  the  vertebrse,  including  the  loop  between  the  first  two  of  these 
nerves. 

Two  branches  to  the  ansa  hypoglossi,  one  from  the  second,  the  other  from 
the  thii'd  cervical  nerve,  descend  over  or  umler  the  internal  jugular  vein,  to 
form  a  loop  of  communication  with  the  ramus  descendens  noni,  and  aid  in 
the  supply  of  the  muscles  below  the  hyoid  bone  (p.  626). 

PHRENIC    NERVE. 

The  diaphragmatic  or  phrenic  nerve  passes  down  through  the  lower  part 
of  the  neck  and  the  thorax  to  its  destination. 

It  commences  from  the  fourth  cervical  nerve,  and  receives  usually  a  fasci- 
culus from  the  fifth.  As  it  descends  in  the  neck,  the  nerve  is  inclined 
inwards  over  the  anterior  scalenus  muscle  ;  and  near  the  chest  it  is  joined 
by  a  filament  of  the  sympathetic,  and  sometimes  also  by  another  filament 
derived  from  the  fifth  and  sixth  cervical  nerves. 

As  it  enters  the  thorax  each  phrenic  nerve  is  placed  between  the  sub- 
clavian artery  and  vein,  and  crosses  over  the  internal  mammary  artery  near 
the  root.  It  then  takes  nearly  a  straight  direction,  in  front  of  the  root  of 
the  luug  on  each  side,  and  along  the  side  of  the  pericardium, — between 
this  and  the  mediastinal  part  of  the  pleura.  Near  the  diaphragm  it  divides 
into  branches,  which  separately  penetrate  the  fibres  of  that  muscle,  and  then 
diverging  from  each  other,  are  distributed  on  the  under  surface. 

The  ri{jht  nerce  is  placed  more  deeply  thin  the  left,  and  is  at  first  directed 
along  the  outer  side  of  the  right  innominate  vein,  and  the  descending  vena 
ca/a. 


DEEP  CTERVICAL  XEIlVEa-BRACHIAL  PLEXUS.  641 


^V  Hm  «i«r0e  of  llie  Ufl  Me  u  a  little  l<>iiger  than  that  df  tbe  right,  ia  conse- 

r      qovfioo  of  the  oblique  pcjiitiau  of  the  paricardiuio  round  whkh  it  windsj 

and  Abo  becau^  of  iht^  di^phrsk^fn  being  lower  ou  %hm  than  on  the  oppcmto 

'^''       This  nt^rice  cro«8es  in  frout  of  the  arch  of  the  aorta  and  the  pul- 

ftrteiy  before  reaching  the  pericardtnin* 


i  ib«  terminal  braadvtit  aup plied  to  the  diApbragm,  each  phrenic  ner^e  gives 
\  to  the  pleura  and  pcrieardium  ;  ami  rei^cive^  aometimea  nn  off^b  from  the 
I  of  the  dei«ciiiletii  ootii  with  the  ci^rTtcal  nerves.  3wim  uatlccd  tUia  uaion  o^ 
ocQQnliijC  onljr  c»ii  the  left  »ide,  Lui^lika  de4(;nliej  turlgji  from  the  lower  part  of  the  | 
nerrt  lo  lh»  penloii«iim,  the  iafencir  earji.  aud  Ibe  nglii  auricle  of  the  heart, 

Une  t»r  two  filameiiU  of  the  nerve  of  the  right  ^Lidii  joiu  in  a  fimall  gnngUon  with 
bfmodiea  la  the  (ikfJirai^m  which  are  derived  from  the  mi%t  plexus  of  tbe  syinpa^ 
llMlk ;  and  Tram  the  ganglion  twig^  are  giren  to  the  supmrenal  eap»ule,  the  bepatie 
ftVervi^,  rtnd  the  lower  vena  eava.  On  the  left  aiJe  there  ia  a  jnuetion  between  the 
[  '  [  the  BympaLlielie  nerres  near  tbe  oesephagcal  and  aortic  openingB  in  the  j 

.    , ,  but  without  the  appearance  of  a  ganglion, 

IV,   Dii^p  BBAJfCHKii :  External  Sehies. 

M^tcufar  hranehfJi. — The  steriio-iuastoid  reoeivea  a  branch  from  the 
ipcond  ct^rvical  nerve.  Two  bniuches  prou«ed  from  the  thir^l  nerve  to  tha 
laxmXat  aiigiili  Bcapulje  ;  and  fri>m  the  third  fturl  fourth  cervictil  nervea,  aa 
ksre  the  apiujd  canal,  branches  are  givc^u  to  the  middle  BCi^leuus 
Ftirthar,  the  trape^iun  baa  branehes  probnge^l  to  it ;  aud  tbus, 
tlie  ttamQ-m^iStaid^  thia  tutiscle  receiirea  iier\rea  fhim  both  tho  Bpinal 
Mid  the  cervical  plexna* 
Cbi*t*<ciMJi4  wiih  tht  npinal  ticmui^ry  ticrve. — ^Tn  the  siibsUnoe  of  the  »terno- 
BU»laid  muacle,  thia  nerve  is  connected  with  the  branches  of  the  corvieal 
plesttt  fortiiihod  to  that  mttsGle.  It  ia  also  connected  with  the  bmnchea 
diatit billed  to  the  trapezlup — ^the  umon  between  the  uervoa  being  beneath 
the  muscle,  and  bavjjig  tho  appeanmco  of  a  pkxua  ;  and  with  another 
bnuidi  of  tbe  oerrical  pleEUB  in  the  intervd  between  the  two  muij^las, 

Btimmar^f  of  th&  eervkal  phmtii, — From  the  cervical  plexm  are  distributed 
cniaueoU4  nerv^  to  the  back  of  the  head^  to  part-  of  the  ear  and  faca,  to  the 
&nt«;rior  half  of  the  neck^  and  to  the  upper  part  of  the  trunk.  The  musclea 
iiippEe#  with  nervea  from  the  pltiixut  are  tha  tsteruo-maatoidj  the  platysFna, 
&nd  th«  lower  hjoid  mu-iclei  in  part  ;  tbe  anterior  rocti,  the  levator  angtiii 
•capuhe,  the  trapezius,  the  scalenus  modiuii,  and  the  diaphragm.  By  meana 
of  tta  bmnch&s  the  pkxufi  ooiumanicates  with  the  pneumo  gafttrlc^  BpiniU. 
'  A<;oe]saor/,  hjpogloaaal,  and  sympathetic  norvea> 
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BRACHIAL  PLEXUS. 


I 


TkU  lavgo  piexQAy  from  which  the  nerrea  of  the  upper  Umba  are  supplied, 
is  lbnii«4  by  the  union  of  the  anterior  trunks  of  the  four  lower  cocvical  and 
tint  dofsal  nerves  ;  and  it  further  receives  a  fasciculus  from  the  lowe&t  uf 
lli«  n err es  (fourth )f  which  goes  to  form  the  cervical  plexus.  The  pleztiu 
ext«iida  from  the  lowL*r  part  of  the  neck  to  the  aiili«ry  spacoj  and  tenni* 
tiAt«t  opposite  the  coraooid  prooees  of  the  scapula  in  large  iierfos  for  the 
supply  of  the  limb. 

The  manner  in  which  the  nerves  are  disposed  in  the  plei:ii8  is  liable 
«ome  variation ^  but  the  following  may  be  regarded  as  the  arrangement  mo 
frvqu^rntlj  met  with.      The  ifth  and  tflxth  eeriioal  aru  joined  at  the  out 
butdcr  of  the  ^c^it'iius^  aijd  a  liUh  farther  out  D^ooive  tb^  ^^veuUh  u^itl 
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THE  BEACHIAL  ^LEXL^ 


^ — the  three  n^rvet  giving  riw  t-o  ono  largo  uppor  cord.     The  eighth  ccrdcAl 
auil  ^r»t  doraul  nerval  are  uuited  iii  t^nother  lowt^r  cord  wLLkt  they  aro 

Fig.  421, 


Pij.    425.  — BiKP  Dts»»EcnDN  or  tuk  Axuu,   ifiioHrNo  thk  BiuonrAL  Pl^jsus  and 
i4iEtci|tmm»1Ka  NkhVes  ifrom  Hupiiej  after  HirfichfrM  &ud  Lev«illd),     | 

The  daTicle  bjis  Let  n  sawn  througt  near  iU  stomal  pnd^  nod  i»  turaed  ttstde  witb  Ibe 
muifsles  alUcLisd  U}\t[  Ike  auU:!j%TLUE^  oud  the  greater  ^nd  ksKer  pe^sloml  musclpf  bftve 
been  rE^moved  from  tb^  Trout  of  tbe  axilla.  1^  loe}|)  of  union  between  tb«  deacendeDa  i;tiini 
and  a  bmticb  of  tho  <)crviijij  pleittis  i  2,  jiDCurDo-gasttif! ;  3^  pbrenii;  papsiug  down  to  Ibe 
J  oner  aide  of  tba  ECaLtfniia  anticue  miia^le  ;  4,  nntorior  pniuary  dJvUion  of  the  fifth  cervleJLZ 
nerfe  ;  S,  the  sanieof  tbe  aixlb  j  6,  7,  th^gfttiiL*  uf  thw  (scTenlb  aud  eigbtb  cervical  nerves  ; 
8,  tbe  eame  a(  Ibe  first  dorsal  nerve  *,  &,  9,  hrnMnh  from  the  plexus  to  tbe  subcjfa^^iaa 
iriuftcle,  c<jmttiwmmtrtig  wUh  the  yhr*iiiic  tierve;^  10,  posterior  thoracic  rierve  dUtribut«d 
to  tbe  BenatiiB  mAguua  ;  11,  apper  anterioi'  thoracic  nflrve  paBsiog  iuto  tbu  great  pectt^ral 
musetiii  I  13,  lower  anterior  tboracic  distributed  to  tbe  Lesiser  pectoral  i  1-lt  twig  of  enm- 
tnunieaikn  between  tb^e  two  nerval  1*2,  inprn^catmlar  aer^e  patsingtb rough  the  aiipra- 
acapular  notch  j  15,  lower  of  the  two  euliMCftpular  nerves  ;  It),  nerve  of  the  teres  majur  ; 
17,  long  subsca|>(ikr,  or  nerve  of  the  latU^mtts  dorai  ;  18^  acceasory  of  the  inbemal 
ewUneouB  nerve  ;  M*,  luniou  of  the  acceaaorj  cuUmeous  with  tbe  aecond  and  thini  inter- 
costal nen'ee  ;  30,  lateral  branch  of  the  second  inlercti^tul ',  21,  aee^tad  internal  cut4inoouA 
gr  nerve  of  Wrisherg  ;  22,  internal  cntiiiietma  nerve  ;  23,  tbe  ubar  nerve  U  tbe  inside  of 
tbe  axiltar?  arterj,  pafiaing  behind  tbe  v«in,  nnd  having,  in  this  ca&e,  a  no  ion  with  the 
tipper  divifiion  of  tbe  plexas  ;  24,  the  median  nerve  immediately  below  the  phice  where  its 
two  rootaent  brace  the  artery,  which  is  di^^ded  above  this  place;  25,  tbe  luuscujiO'CUtaneouB 
nerve  paMtng  into  the  cc^raco-brachiaUt^  innitole  ;  2fl,  iba  muacub-apiml  nervo  jKusiitig 
bt'biud  th^  divided  brachial  arterj. 


BiaXCnEi  OF  TEE   BRACHIAL  PLEXUS. 


Wiwoep  the  scftleui  uioaelefit  Tlie  two  corda  tliua  formed  lie  side  by  ftid^  * 
ta  the  fore  part  of  the  plaxiis,  ami  t^Klenial  to  the  firBt  {mrt  of  the  axillary 
t^smtih.  At  thid  3*me  pljMje,  or  lower  down,  a  tbml  inUirmediate  or  poatmor 
ootd  m  piroducerl  by  the  union  of  funiculi  frotu  each  of  the  other  two  oorcU, 
or  flepAc%tel/  from  the  tierrea  foruuiig  them.  The  three  cords  of  vrhich  t!m 
|ile«iM  now  oatiMsli^  &re  pl&eed,  one  on  the  outer  idde  of  the  axillary  artery, 
oiM  on  the  inner  idde^  and  ouc  behiud  thut  treHf^al,  and  are  contiuutid  into 
tJfee  pnoaptl  nerreB  for  the  arm. 

The  two  fasciciili  whjeh  mitto  to  form  the  intermediatv  of  the  three 
tnmks  axi}  generally  fiepiirate<.l  t%i  a  higher  level  thiyi  tht*  formation  of  thti 
|«o  oilier  trunka,  but  they  ftre  alsjo  frequently  given  off  aa  low  an  tht?  claviele, 
«r  e^tOM  fiuiher  down  ;  this  givee  liie  to  aome  varieties^  more  appai€)iit  thcui 
vmL     The  Bev^enth  nerve  &lio  may  give  a  bratich  to  the  cord  below  it. 

Tbo  bnuichei  proeeediiig  from  the  plexus  are  uumeroiiSj  and  tnay  be 
eotirmicrntly  iliviJed  into  two  elaasea — vhL^  those  thai  arl"^  a^iovu  tho 
darlel*^,  {Old  those  that  take  oHgin  below  the  bone. 


BRANCHES  ABOVE  THE  CLAVICLE. 

Above  the  ehiTJcle  there  arise  from  the  trunk «  of  the  bittehial  plexua,  the 
pmAmMW€  thcimoi^  and  suprascapular  nerves,  a  uerve  for  tlit*  rhotulmid 
atoseljett,  mu^ther  for  the  eabclanuH,  irregnlar  braucbus  for  the  scdeni  atid 
lottgns  colli,  &nd  &  hratich  to  join  the  phrenic  nerve. 

The  hnndi^ft  for  tfie  geaieni  and  hrifpis  colli  mta Je*  spring'  In  an  irregalar  manner 
irtfta  the  lower  cerrical  oervea  cleM  to  their  pLao«  of  emergenee  frem  the  vertehral 
r.ininlniL 

Tl>e  bx*nch  for  ihr  rhmt^ld  mmd^M  arisea  from   I  he  fifth  nerre,  and  1%  directctl 
hickvmfiU  to  the  haae  af  the  ieftpala  through  the  5brea  of  ihe  mid  (He  rMnlenuii  ivnd 
levator  angati  ifeapul£&-     It   19  dbtrlbuted  to  the  deep  surfoee  of  ibo 
,  and  glve^  fiometldiet  a  branch  to  the  levator  seapulici. 


F^     |f0.  — IhSTRJBirTieii     i>F 

tav  Brpaj^acArfTLin  avi^ 
CiacrxpiJix  N>AVKi  (from 
Uinehletd  and  UTeilte^  { 

Wk  llli  ioabiiiia  mediuM  %nA 

6,    lr¥»t<>r 


\K/Sk  WMiuki  ;  e,  aeromir>n  ; 

MlM  nospk,   of  whieli 

kaelc  iMirt  bai  h^n  d«^ 

ptl  Um  the  s@ipaUL  and 

in  t«tt  fvni«ved  ;  t^  rhomboid 

■■^•clft  ;  /,  tttrrm  Nimjnr;  ^,  k- 

iksltttW  domi ;  I,  tlit:  brnshial 

■111 Pi  of  nerves  aa  n^n  frtni) 

IdkM  ;  I't  the  nurYe  of  Ihe 

caiialv  and  rhomboid 

;    %    plaeed    on    the 

«|fttide«    Biarka    ihn   tfufira- 

— palar  aerte  ;  3^  its  brancb 

to  tfc*  •upradpiiuLlaj  mtuclv ; 

4,  hiSBCih  to  the  mfrupiajLtuB; 

&,  pliCKid  on  tli«  back  of  the 

kttttOWi  bdaw  the  mE»ertioii 

{ihti  Uiea  minor,  marki*  the  ctrcurofl**  nenre  paitm?  out  of  the  fieatlrAnenlmr  Jiiteti^nl  ; 

',  to  the  ttje*  rnlnur  tmiwk  ;  7;  liraachea  bo  Ibe  deep  tttirfiice  of  the  ddWid  ; 

■  t  br»nch  to  the  hmk  of  the  aliouliltfr. 
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THE  BEACH  I AL  PLEXUS. 


The  nerve  t^  the  itibdamm  musde^  of  Rin&U  %\z%  arb^a  from  the  front  of  tbe  cord 
which  tt»ulU  from  the  union  of  the  fifth  andauth  cervic-ul  ncrveg.  U  i»  directed 
over  tlie  outer  purt  of  tlie  anbclavinti  art^^r)'  to  the  deep  surface  of  the  MnWInviiw 
mnvcle*  This  small  nen'e  \»  commoul  j  ^nuected  wiLh  the  [ikr^nit^  nerve  in  the  neck 
or  in  the  eboiiL,  b)'  mmns  of  a  filender  filainenL 

Branch  ktjoin  the  /rhrrnic  ntn^. — Thij»  small  and  short  branch  m  an  oflFsset  from 
the  fifth  cervical  nen^e ;  it  joina  the  phrenic  nerve  on  tbc  anterior  scalenus  nanaclc. 

POaTBEIOE   TEORACIG   XKBYB. 

The  ptjutenor  tborfwio  uerv©  (nerve  of  the  serratnB  magnnsj  external 
reFpiratory  of  Byll)  b  formed  in  the  KubBta^nce  of  the  middle  w^i^letius  muscle 
by  two  roots,  oue  fiom  the  fifth  aiul  another  from  the  sixth  nervt^,  luid  reiiches 
tho  surface  of  the  scalenus  lower  thsin  the  nerve  of  the  rhomboid  inusclea^ 
with  wliitih  it  is  often  connected.  It  deeoenda  beliind  the  brachial  ple^tna 
on  the  outer  siii'faoe  of  the  serratuii  magnu^i,  nearly  to  tlie  lower  border  of 
tliat  muiicle,  auppljlijg  it  with  numeroufi  braneliea. 

SUPRA fiCAPOLAR    NERVE* 

The  Gnprascapular  nerve  arises  from  tho  hack  of  the  cord  formed  by  the 
union  of  tbe  fifth  and  aixtb  nerves,  and  bt-nds  bi^neAth  the  trapezius  to  the 
upper  hordiT  of  tbe  acapnia,  wher«  it  paasea  between  tUe  mu&cles  and  the 
bone.  Entering  tbe  supraspinous  foaaa  of  the  pcapula,  throtjgh  the  suprar' 
HCapnlar  notch  (betieaih  the  Ugameut  which  cro4.^es  the  notch)^  tbe  supra* 
acap;ilar  nerve  supplies  two  branches  to  tbe  3upra.«tpinatu8,  one  near  tbe 
npperj  the  other  near  the  lower  pait  of  the  muscle  ;  and  it  then  descends 
through  the  great  sca^mlar  uotcb  into  the  lower  fotisa^  where  it  ends  in  the 
iDfraspinatus  nmsoli). 

In  the  npper  fossa  of  the  ^capnla^  a  fileiider  aritadar  Jilamrtit  is  given  to  the 
Bhouliler  joint,  and  in  the  lower  fossa  other  twiga  of  the  nerve  enter  the  wime  joint 
and  the  jjobtilauce  of  tbe  ^^pnla. 


BRANCHES  BELOW  THE  CLAVrCLE. 

Otlffin  of  n^rv€A  from  thti  pkxus. — The  aeveral  nervea  now  to  he  described 
are  derived  from  the  thret?  groat  cords  of  the  plexus  in  fcbe  following  orden 

From  the  upper  or  outer  cord, — the  external  of  tbe  two  anterior  thonicic 
nerves  J  the  muscnlo-cutaneoufi,  and  Ihe  outer  root  of  the  median. 

From  the  lower  or  inner  eord^- — the  inner  of  the  two  anterior  thoracic,  the 
ner^e  of  Wiisbergi  the  internal  cutaneonSj  the  ulnarj  and  the  inner  root  of 
the  medkn, 

From  the  posterior  cord,— the  subscapular  nervea,  the  circumflex,  and 
the  muaoulo' spiral, 

Tfi^  fi^jTes  tmml  to  (M  fipinal  tn^-ve^.^U  the  fiwcieuh  of  which  tbe  principal 
nerves  are  composed  be  followed  throngb  th<*  plcxuSj  they  may  be  traced  to  those  of 
the  spinas  nerves  which  in  the  subjoined  tabic  are  named  along  with  each  trunk. 
The  higher  numbers  refer  to  the  cerviciil  nerves,  the  unit  to  the  d&raal  nerve  :— 

SnbscApular  from 
Circumflex 
Mnaculo-apiral  , 

K^teroal  entanecus  . 
Median    * 

The  outline  in   Fig. 
common  arrangumcniei> 


66.7. 
6,6.7.8.1, 


8.1.  or  1 
'  8.1. 


,1L 


Ulnar 

Internal  eutaneoua 

Small  InCemul  cutaneous  \ 

\  outer  5  6.7* 
( inner  @.l. 

i'l^j  taken  from  a  di^^sfletion,  repns^cnU  one  of  the  mt** 


Anterior  thoracic 


AXTEEIOR  THORACIS— SUBSCAPULAR   NERVED 


^ 


Sone  diferen^^ei  will  be  ffiiitid   in    tho    eUUmetita  of   unfttotniaU  who  have 
iaiVBil%;»l«d  die  *crHj(?ct— for  inaunce,  ffcorpn  ('*  Ann<>t*tion0s  Aaatnm/')  nml  Kronen- 
^  (**  P1«^  ncnfor.  Siniclura  el  Virtiitet*") — witb  reapiict  to  the  iiervu-s  to  wliieli 
ftfe  •«i!ji«nL    'Fliit  differeticQ  h  mainly  owin^  to  tUc  ruTiiitmn  wlikh 
i  in  dUfereai  ^ 


ASTERIOE    THORACIC    JEEVES. 


msitefidr    thorjicie    ueTveR,    t^o   iu    number,    fttippty    the    p^etoml 


Thm  exttn%at^  or  mote  nuper^cml  LraDcli|   arisiDg  from  the  outer  cord, 
ero^ABs  iQwutla  over  the  axiikry  artory,  and  tc^njimatea  m  the  great  pacton 

IThv  inifnpfili  or  deeper  br^Dch,  »pringing  from  the  inner  cord,  conn 
^rw^rdi  between  the  fiKillnry  artery  and  vein  to  tbe  small  pectoral  muscle^ 
And  k  joined  by  4  branch  £rom  ih^  ext«ru^il  This  nor?ii  preseutd  a  plt^xi^ 
lb rm  diviaioti  beueiittt  the  H(n:ill  pect^^ral  uxuscle,  and  supplied  branches  to 
it  Asd  the  larger  puotor^l  muscle.  The  two  n^rvesfi  are  connected  by  a  Gljb>j 
— 


I    1 


SrBSCAFUI.AR    !7ERVE3. 


Fig.  427. 


Theae  netwm,  three  in  ntimher^  take  origin  from 
111*  pocieriar  cord  of  the  pleiue;. 

The  npper  nerve,  the  smallest  of  the  lub^ 
ia^Hdir  nffrresy  peoetrateft  the  uppur  part  of  the 
mbac&pnlii  r  mojiclo.  The  lower  nerve  givea  a 
bntnch  to  tbe  subscapularia  at  its  axillary  border, 
and  rbila  in  tb»  ter^^^i  major  muscle.  There  ie 
MNntiimea   a  di^^iiiiet    uerve    for   the   luat  u^^med 

Tfm  tmiff  t^fcaptdar  nerva,  the  largtat  of  the 
i]ire*g  ntiu  alotig  the  lower  border  of  the  sub- 
•empiiUr  muselo  to  the  latijimmim  dorai^  to  whkh 
it  m  distribiiied« 

P%.  iiJ. — Di3Tiit0tfTioir  or  fflu  PosTBaioa  Cotaweous 
Ni^HTi.^  or  tni  ^^noiiLMR  ASD  A  RSI  (from  Hii-Kchfdil 
•ad  Letelll^L     | 

1,  «ti|im-*crt)miat  I1  nnclta  of  the  c^rrieat  nerves  de- 
•eMMUfif  *m  th«  deltoid  tnunele ;  2,  aacemlintc  or  reBectedf 
■od  2\  dcQOvndiiig  eutuiicoUJi  hmrtoht's  of  the  circumHe^x 
■ffiv  ;  3^  Inferior  ex tt^rnoJ  onLmtoUjii  of  the  muacnlo-Hpu^ 
iicrt«  ;  I,  exicni&l  and  ^Jtiterior  cut.ineou?  br&tiebes  of  tbe 
niMsctdo-eiCtaueoos  nerre  to  the  forearin ;  5,  leteronl 
at  tbe  riiii94.ru to- apiml  ;  fi^  iratBreosto-huiiicr»l 
T,  %wlm  of  the  iirriti  of  Wiialj«rg  ;  8,  uiiper 
U*r  braoch  uf  Uit^  intemal  cutaneous  nerve  ;  9,  lowt^ 
hrsMich  of  the  1 
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major  miaftcle  aho^e  the  long  head  of  the  tiieepA,  and  peparat^s  into  an 
upper  atjd  a  lowt^r  biaiich,  which  ate  dlHtributtHl  to  the  (1^1  to! J  and  tert-i 
minor  mu»<^le9,  th^  iiitegtim@ut  of  the  ahoulder^  and  the  shoulder-joint. 

a.  The  Hpptr  porHon  winda  round  the  upper  p&rt  of  Iho  bum  crafty  ei:teiidiog  io  the 
interior  border  of  the  deltoid  muscle,  to  which  it  is  dlstribated.  One  or  two 
cuiattronji  ^inmrntJtj  penetrating  between  tbe  mnaculikr  fibres,  are  bent  downvvnrd^ 
and  Slip  ply  tbe  iutegnuient  over  Ibe  lower  part  ef  the  muselc 

b.  The  lufcer  bravth  §uij plica  offsets  to  the  back  part  of  tbe  deltoid,  and  fafnihhea 
the  nen'e  to  the  teres  minorj  which  in  reTOarkable  in  presenting  &  gangtifarm  enl;vr>2e- 
luent.  It  thet)  turns  round  the  poat«rbr  border  of  the  deltoid  balow  the  middle^  a.nd 
TTtmifies  in  tbe  Integninent  ever  the  tower  two-thirds  of  that  munete,  one  branch 
extending  te  Ihc  iniegiimcut  ov<ir  ibe  long  end  of  the  tricepg  inu^cle. 

e.  An  artieular  fiUtineat  for  tbe  ihonlder geSnt  ariaea  near  Lbe  enmmencement  of 
the  nenre,  and  enters  tbe  capsular  iigameut  below  the  iubacapuiar  muscle. 

INTEBNAIi  UUTAITBOUS   NERVE, 

At  ita  odgin  from  tbe  inner  cord  of  the  brachial  plexn?,  tbiii  nerTQ  is 
placed  on  the  inner  eide  of  tbe  aicillary  Hrtery^,  It  becomes  cutaneous  about 
tbe  iniddlii  of  the  arni,  and  after  perfor^^ting  the  faiicia,  or,  in  some  Ci^saf^, 
before  doing  ao,  in  divideti  into  two  pMrta  ;  one  destined  for  the  nntanor, 
the  other  for  the  posterior  Bnrfao©  of  the  fartjurnL 

a*  The  anterior  h^anch  cro^iCA  at  the  bend  of  the  elbow  behind  (In  ^ some  ea^es 
over)  the  median  basil iu  vein,  and  diairihutes  filaments  in  front  of  the  f^n^nn,  :uj 
Ear  tu!  the  wri^t  -  one  of  these  ia,  in  some  InBtaneeai  joined  wilh  a  cutaneous  branch 
of  the  ulnar  nerve. 

ft.  The  posterior  brarich  indinea  obliquely  downwards  at  tbe  inner  side  of  the  basilic 
vein,  and  winding  to  the  b&ck  of  the  forearm,  over  tbe  prominence  of  the  Internal 
condyle  of  tbe  humemsj  extcndjti  ^omewbai  below  Lbe  middle  of  the  forearm.  Above 
the  elbow  this  branch  ia  connected  with  the  smaller  int<?rniil  cutaneous  nerve  (nerve 
of  WrUberg),  and  nfterwardu  communicatea  with  the  outer  portion  of  the  intenml 
cutaneouB,  and,  according  to  Swan,  wUh  the  dorsal  branch  of  tbe  ulnar  nerve. 

c.  A  hrancb  to  tbe  nUeffUmtfit  </  ihtt  arm  pienica  the  fasda  near  tbe  axillst,  and 
reaehca  to,  or  nearly  to  Che  etbowi  distributing  6 laments  outvrards  over  the  bleeps 
muscle.     This  branch  is  often  connected  with  the  intercoato-bu metal  nen'e. 


SMALL   INTERN Ai   CUTANEOUS    NERVE, 

The  smaller  intenial  cntaneotis  nenre^  or  nerve  of  Wrisbergi  destined  for 
the  iopply  of  the  bitegnmeut  of  the  tower  half  of  tbe  upper  arm  ou  the 
inner  and  posterior  asipect^  commonly  ariaea  from  tbe  inner  cord  of  the 
brachial  plexus  in  union  ^itb  the  Inr^er  internal  cutaneous  and  idnar 
nerves.  In  the  axilla  it  lies  close  to  the  axillary  vein,  but  it  eoun  ap[>ears 
on  tbe  inner  aide  of  that  vessel,  and  communicates  with  the  iutercoeto- 
bu moral  nerva  It  then  descends  along  the  inner  side  of  tbe  bracbi^id 
ve^aeb  to  about  the  middle  of  the  arm,  where  it  pierces  the  fascia,  and  its 
filaments  are  thepce  continued  to  the  interval  between  the  internal  condyle 
of  the  humerua  and  the  olecranon. 

3ran€hf».^n  the  lower  third  of  the  arm,  branches  of  this  small  nerve  are  directed 
almoat  horizontally  to  the  integument  on  the  posterior  aspect ;  and  lbe  nerve  euda 
at  lbe  elbow  bj  dividing  Into  several  filaments  some  of  which  are  directed  forwards 
over  the  inner  condyle  of  the  huraerns,  while  others  are  prolonged  downwards 
behind  the  olecranon. 

Oinnt^ion  ujifk  the  mtercosi&-humerai  nerv^. — Tln«  eonneclien  presents  much 
variety  in  different  caaes  :—in  seme,  there  are  two  or  tnore  iiilercominnnii^tions,  form- 
im^  a  kind  of  plcxuii  on  the  posterior  boundary  of  the  axlUurj  Bpace;  In  olhers^  the 


XEKVEHi  OF   TIFE   n^PKR    UMIL 


^mterca^xU^hntntml  nerve  \s  of  lar^r  »iJee  tban  usaa^,  and  takc«  llie  pkce  of  the  ncrf 
■f  VTfiibeTg,  on! J  receiving  In  the  nzilk  a  small  fikiucnt  rrgin  the  brachial  plexnal 


Bg.  m. 


Fig.  423. 


fi^.   ilS, — Artxak^s  Gi7T,i^«ociB  ETitirea  or  titr  SFioDLi>Ka  aitxi  Akm  (from  Sapp«j  &fler 
UincliMd  nad  UireiU6K     | 

1,  I,  •Dpfiidatleolar  and  tnpraueromkl  si^rvei  from  I.I16  cerricaj  ple^cm  ;  2,  S^  S, 
c«taA*otiiii  WsBtihra  of  Lbfl  Citi^iinid^K  nerri^  ;  S|  4,  upper  braiiiche.i  of  the  ititerpal  cutii- 
tBdftui  iiPTf«i  ;  o,  inp^riKr  exWrauL  cutaueous  braoch  of  the  iuu9Ci>ilo~«[nm1  ;  ^^  luterjml 
«rt»firnTt»  trcrre  piepcing  the  ile»;p  fii«cra  ;  7,  i»osterbr  braoeh  i  ^^  commoiiieaiitiip  twig 
9i%k  ^i)t«nof  brniiebes  ;  9,  10,  ADterior  bmtieh^  of  this  nerve^  noum  tur&itig 

ivvn  I  "1  ba&Llic  and  aluar  veins;  1]|  int]seiiIu'Gtita.neoiia  oerre  dcseendmg  over 

tlM  roryiAiL  c^puaMo  veia  ;  l'i|  infericir  cutoaeous  braotli  of  the  muieuli>-0pira]  ucr^^^, 

fi§,  429t — ijrtmEiOE  CirtA»riyt!«  JI^erves   of  the  Foftti&n  A3D  Hi»i>  tfrom  Sap|jey 
afWr  Hinchfdd  and  Leveilie),     | 

,  10,  13,  dUlnbiition  of  the  anterior  hruiehes  of  the  internal  entaneoos  nerr^ :  Ti, 

i  if  ooe  of  these  with  a  twig»of  th<r  tilnar  nerve  ■  1 2^  'mtttlor  entaiieoiiR  branch  of 

B»eik-i|riral  n^tre  ;  11,    15*  dUtrihution  of  the   r^lernal   entaneona  nerve;  16^ 

«f  one  of  its  branchea  Tfith  17,  ibe  terminal  brmneh  of  the  radial  nerTe;  IS, 

BlMicoai  branch  of  tbo  median  nerve  ;  lU,  20,  internal  and  external  collateral 

io  the  thamb  fmm  the  median  nt^rve  -    21,   eitemal  eollaterat    to  the  Indi^x 

23,   4^11ateral  brantshea  to  the  indes.*   middle   nnd  fourth   fingers ;   24,  '2?i, 

braiiclie*  from  the  ulnar  nerve  to  the  fi^orth  und  fifth  Ungera  ;  the  network  of 

ilisg  twi§t  formed  hf  the  tertalnal  branchea  of  theae  cutaneoua  nerrei  ii  ttpre^ 

1  oi  IIm  catmnttiea  of  Uie  gngen^ 
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unrl   thift  BtD^ll  oommunieatlng  filnment  it^pr^RenU  In  sncb    ciiscfl    llie  nerv^e  of 
Wxiiberg, 

MUSClTL0-CXJTAinB0U8    BBRVR. 

Tlio  muBCiilo-ciitaueotts  or  external  cntniieous  jiyrve  {perFaranfl  Cftsieni)  is 
ckaply  placed  between  the  m Tildes  jw  fnr  a«  the  elbow,  ami  below  tlmt  point 
18  immediately  iiiider  the  intt-guinent.  Ariabg  from  the  bnichbl  pkxns 
o|>pofiite  the  s  no  all  pectoral  niuscle,  ic  perf»»ratea  tbe  ooracobrachialiH  ini»!=cl^, 
and,  passing  obliquely  across  tbt?  artn  betv^'een  the  blcepji  and  braebiattit 
Auticua  mu^LcleR,  reaches  tbe  out>  r  side  of  the  biceps  a  little  abovt^  the 
elbow.  Here  it  perforates  the  fascia,  and  nearly  oppoaita  the  elbow- joint  it 
passes  iHjLind  the  median -cephalic  vein,  and  iucliiiing  ontward»»  divide,-! 
into  two  branches  which  Biipply  the  integument  ou  the  outer  side  of  the 
foreurm,  one  on  the  aDterior,  the  other  on  the  posterior  &^pect. 

A,  Bran^he^  tnr  the  arm  :— 

a.  A  branch  to  the  coraco-brachialls  and  whort  head  of  lbs  biceps  i^  given  off  before 
the  nerre pierces  the  former  muscle^  and  ether  filamcuia  are  furnished  to  the  eoraeo- 
brachmlia.  T*hilc  the  nen'e  lies  among  iL^  fibres* 

fh  Branches  to  the  blecpi  and  braebiaLls  antieua  arc  given  off  while  the  nerv^e  i^ 

(u  Small  filaments  are  given  to  the  liumerud  and  elhow-jotnt 

B,  Branches  in  the  forearm,  i — 

a*  The  untfrior  brunch  dcFcenda  near  the  radial  border  of  iSie  forcnrm.  It  is 
placed  in  front  of  the  radial  artary  near  the  ^vrisi,  and  dirttribulea  soine  liiumenls 
over  the  ball  of  the  thumb,  I^iorcmg  the  fiscia^  it  nceompanics  ibc  artery  to  the 
bark  part  of  the  car^jua.  This  part  of  the  nerve  li  councctL^d  at  the  wrist  with  i 
branch  of  the  radial  neiTe. 

b.  The  posteiiur  hrandt  ia  directed  outwards  to  the  bade  of  the  forearm,  and 
ramifies^  In  tije  intcgumoat  of  the  lower  third,  extending  as  far  as  the  wrist.*  It  com- 
municates with  a  branch  of  the  radial  nervcj  and  with  the  external  cntaneoua  branch 
of  the  muicalo-ipiral  nerve. 

Fummfiry, — Tlie  muflculo-cutnneotis  nerve  auppltea  the  Coraoo^hraQhiolis, 
biceps  J  and  bracbinlts  atiticna  mUBcleH,  and  the  integuraent  on  the  outer 
siiJe  of  the  f^iiearm.  Communications  are  establiebed  between  it  airtl  the 
radial  and  the  t^temal  cntaneoua  branch  of  the  niusoulo-spiraL 

Varktics. — In  Bome  caf^ea  it  doea  not  perforate  the  coraco-brachialia 
muacle.  It  is  frequently  found  to  commnnicate  by  a  cross  brauizh  with,  or  to 
be  an  offset  of  the  median  nerve  ;  and  in  the  latter  caa*^,  the  coraco- brachial ia 
tnn^cle  receivi'^  a  aepariite  branch  from  the  brachial  plextiitj  which  niay  be 
ejtplaintfd  thu8,—  tlmt  the  tnaiji  part  of  the  muftculo  cutaneous  nenre,  tnateafl 
of  piercing  the  coraco-brwchialis  mu^le,  remains  atlhi^rent  to  the  outer  root 
and  trunk  of  the  mc<]ian« 

ULNAR    KERVE. 

The  ulnar  nerve,  the  largest  bratich  of  the  inner  cor^l  of  the  brachial 
pleius,  depcenda  on  the  inner  iicle  of  the  artery  of  the  limb  aa  far  as  the 
middle  of  the  arm,  then  turns  backwanis  through  the  internal  intermusenlar 
ioptum  with  the  inferior  profunda  artery j  to  reach  the  interval  between  the 
olecranon  anil  the  inner  condyle  of  the  humerus.  From  the  axilla  to  this 
place  it  is  covered  only  by  the  fasciii,  an  I  it  may  be  felt  through  the  iutegii' 
ment  a  little  above  the  elbow,  Ifc  hero  paaai^a  between  the  two  heaila  of 
the  ftrxor  carpi  ulnar ia,  and  it  remains  concealed  by  that  muscle  aa  far  as  the 
middle  of  the  forearm  ^  it  thence  exten<]a  in  a  strajj^ht  course  alon  ' 

outer  mM^iu  of  the  muscle,  between  it  and  the  ulnar  artery,  to  t"''  i 
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of  tiie  [mlfona  hone,    AboTO  the  wrist  it  gives  oft  a  large  ilorsjJ  hrmiQ 
ta  Uie  luiad,  mud  cotitinntng  ontfatdir  it  eritt»r»  the  ptUut  on  the  sjurfaee  of 
thm  ftftimlar  ligament,  ivid  divllti.^  iuto  [uii^€iiUr  and  eutsiiitjoui^  branchi^s. 
The  oltmr  nerve  gives  off  no  branch ^3  in  tlie  upper  axm. 

A,    Brati^kti  in  tin  forearm  : — 

Articitiar  ^atncv^s  »re  giveti  ti>  Ihe  etbor  Jc^mi  »d  the  D«rv«  piu<s^i  b^htiid 
I  fliai«ali  Are  also  givL*n  to  tbc  w^rtat  Jinat. 

MmMstdait  hr'am^hi:jf, — One  bruuch  ent<;r^  tlie  upper  part  of  ibe  flf^xor  carpi 
IftHH*,  and  another  supplies  the  two  inner  divij;U>n&  of  the  deep  flexor  uf  the  finger^.* 
^  frntan^ouM  htaiifhn  to  tht  fmdti'ni.—'Xh^M  two  &m^\\.  nerved  iLTi^e  tibuut  th« 
tliWtt  of  tli«  furcartii  by  a  comtuoti  trunk.  One  piertse^  the  fdAckv,  ^nd  turning 
tWUWrnrdSr  Jotiia  a  branch  of  the  ln1crn:L]  culAueons  nor^o.  ThU  braneli  \%  often 
%t,  Tht  tecitnii,  a  p'llmnr  hranch,  lien  on  t!ie  uttinr  artery,  whieh  H  ftt-siiompaniei 
^  llie  hand.  This  little  nene  give^  fiUment^  arcmiid  the  veid-l,  ^ml  ramifies  in  the 
t  of  ibe  hftud,  joitiliig  in  tome  eas^tt  with  at  her  cutmeotit  tiOjeti  of  tbe 
r  «v  med  Jan  iian'«. 
i£  f^rjfwii  Anxu^A  ^^  tiif  A/r II c/.'Th id  Iftrgc  oS^^ct,  leaving  the  trunk  of  the  ulnar 
nerpe  two  or  three  inehc*  ahore  the  wrist,  winds  ijackwarda  betieiith  the  fleisr  carpi 
tttnttfvi  and  diridea  imto  bij^nehc^;  one  of  i\i^*^  rtiuii&L'ji  on  the  inner  side  of  tFie 
little  inger,  aEtother  fUt^idci  to  irupply  the  {.'onliguou^  slde^  of  iLut  finger  antl  tbe 
ring;  Gv^r,  wliite  a  tbin!  joto^  ob  i]ni-  Uu^k  of  thu  met^caqju^  with  tbe  hriinuh  of  itio 
fallal  nerve  wliirh  i>n[^[dieA  the  eontiguoni*  »n\<i^  of  the  x\i\g  and  mtddle  finger.  The 
MTcrml  pi^tertor  digital  uerveii,  now  described,  are  united  with  twigsi  directed  baek* 
vaftli  from  th«  anitrior  digital  nervei  of  tlie  ^me  tngorHk 

a.  The  tlr^^tframh  i^parates  from  the  tmnk  beyond  the  annnlar  ligament,  amb 
i^fi^g  down  through  the  inuNde^  of  the  little  finder  in  com  puny  with  Ihe  dei'ji 
i  III  the  tjlimr  iirtcry,  it  folluWji  the  cjurne  of  the  deep  pidnmr  areh  aeroiw  tlie 
it  luppliei  the  bijort  innsi'leM  of  the  Little  finger  a^  it  pien.'^-^  thetn  ;  nnd  n^  it 
I  he  inet;H'*iq»al  bnnfr-*,  it  distriLut&4  two  brauchei  tr)  t-juli  tdfero^aeom 
-otie  for  the  |mlm;irp  the  other  fur  the  tlorhal  intero^i^^eou^i  uinit!lL\  u»d  ^-uppli^^-t 
e»t«  to  tbe  tt»o  binermo:*!  lumbricale^  muscleji.  Oppoitite  the  ^pixce  between  fbe 
ftb  and  I  he  index  fini^i^r  the  nerve  endu  ia  braacheu  to  the  udda<!tor  p.>1llci«,  and 
Ifcv  Inner  beatl  of  Ibn  flciitor  bnevla  po]Iiei3>^i 

k,  Tbe  ramaluing  pftrt  of  Iho  nerve  ga[ipliej$  a  branch  to  the  paloinrjji  brevjs  inuaeitt 
and  aniall  t«tg«  to  the  Mjtegnment»  and  divides  Iuto  two  digital  branch  en. 

Diifiial  mtmm. — Due  of  the4$e  belongs  to  the  ulnar  side  of  the  Utile  finger.  The 
oiber  ia  opiitK^ted  tti  the  palm  of  Ibe  hand  wRb  a  digital  brandi  of  the  mediun  nerve, 
ami  mi^  Uif  elefl  between  the  little  and  ring  Bngers,  dividea  into  the  eotluteml  iiQrviM 
fnr  ihtme  ^ti^tt*.  The  terminal  di^poi^ition  of  the  digital  branches  on  tbe  fingers  U 
thm  aatDC  fu  that  of  the  median  lUirve*  to  be  pre^&entiy  liencribed. 

Hmmmmy* — Th^  tilnar  nerve  givoi  ciitaiieoua  til*meDts  to  tlie  lower  part 
tlw  foff«ttiii  (to  a  am  all   eateut),   and  to  the  hand  on  ita  paltimr  and 
^  laiiecta.      It  a  tip  pi  res  tbo  foUnkvlrjg  nmscl^  vie.,  the  ulnar  tlt^xor  of 
f  carpiia,  tho  dae|j  H^^ator  of  the  fingwrii  (its  inner  half),  the  abort  muaeltja 
littk  finger  with  the  pal  maris  brevi-ij  tU«  int*iroHat?ona  uinsclea  uf  the 
tid,   tho   two  tntonid  lambrica]«B^   tbe   adductor   poUicia  fuid  tho  rnuer 
If  oi  ihe   flexor  brovia  poUicia*      li.ist1y^  it  contribnies  tj  tht?  nervous 
■pfilj  of  the  elbow  and  wmt  joiuta* 

Tb€»  mi-iJian  nerve  ariaca  hy  two  rootf^,  ont-s  from  the  outer,  the  other  from 
i  iirner  i^nl  of  the  bracluttl  pK^siiia,      Cominenciug  bjr  the  nnii»B  «.ir  tho^ 


Urn 


I  reetJided  in  whieh  the  ulnar  nerre  HUpplied  alio  twv 
wum  (Turner,  '*  Nat.  ili&k  Ueview,''  18^4), 
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NERVES  OP  THE   XJVVmt  LIMB. 
Fig  im  Fig.  481. 


Flg,  ISO,— Drmr  Yi«w  or  tii 


1  : 1    : 1  . n  NeRVIS  of  the  SllOtTLD^E  iTiD  A RU  (from 


1,  mnEGuIo-cniaDe^^iia  nerve  ;  2^  its  twig  to  tbe^  mraco-l^racliialis  id  unci  e;  3,  its  br&tic1i 
to  the  bii^ji^  ;  4,  iia  bniueh  to  IL^  brachialis  an  tic  a  a  ;  5,  ivtig  of  uuioa  with  the  meiliAn 
neiTe  ^ft  t^aritty)  ;  S^  contiimatioD  ol  tlifl  nerve  iti  its  cutaneous  dwitribuLkn  ;  7,  musculo- 
spiral  nerre  iii  the  interval  btitw  etn  the  brachialia  jwitleus  and  aupinator  Iod^us  ;  8,  inferior 
external  cutaueous  brunch  of  the  muacnia  isplral ;  P,  the  intcron]  cutaneoug  and  ani2&IL 
internal  cutaneauii  nerves  dmded  ;  10,  ankrior  branch  of  th&  internal  cutaneous ;  11,. 
median  natre  ;  to  the  iujicla  ths  ulnar  nerre  ia  info3»dd  bj  tlie  line  irum  I  ] . 


Fig.  iSl.^Dup  View  of  tub  ABi-EHran  Nertes  oftre  Foarjiitit  avu  Hahd  (from 
Saijpt-y  after  Hinicbfdd  and  Lereilli5).     | 

12j  the  mwliau  nerre  ;  IS,  its  bntnch^s  to  the  iironator  terea  ;  14,  brriTich  to  tJie  super- 
ficial flexor  luuBcka,  whii*h   have   hetn  lemoTed  ;  16,  heiini^h   Vi  the  ficfxgr  digilioiruiEi  pm^ 
fundus  ;  16,  hrajich  to  tbe  flexor  (ungna  pullieis ;   17,  anterior  interosseous  hranclLi  18, 
cntan{:ous  f^ninr  briiDch  cut  short;  19,    bran  eh  e^  to  the  short  muscles  of  the  thumb 
20,  21,  collateral  biaJicbea  to  the   thumb;    £2*  2l^^  21*  colhiteral  Lrnucb&s  to  the  et-t^nd 
third,  and  fourth  fingers  ;  2C>,  bmuch  given  by  the  ulnar  nerve  to  tht  flexor  carpi  nlnnrifi 
2^,  branch  to  the   flexor  digitorum  profundus  ;  27,  cutantous  com  muni  eating  twig  ;  *2H^ 
dorsal  braneb  of  tbe  ulntr  ;  2!>,   ftti^iei  ficial  palmar  branch  ;  30,  31,   collateral   branch^? 
to  the  fourth  ami  ifth  b^igurs  ;  32,  deep  palmar  bmnch  ;  33,  ils  bntm^i  to  the  sl^r 
rou^clea  of  the  Httle  ftngi^r ;  34,  35^  36,  iviga  gtveti  by  the  deep  Lnirjch  of  the  » 
the  thirfl  and  fourth  luinbricalfS,  all  the  interosMii  itnd  the  adductt^r  fMiIlieis, 


BBASCHES  OP  THE  MEDIAX  XEttVE.  6ol 

roots  in  front  or  on  the  outer  side  of  the  axill.-iry  artery,  the  nerve  deHcends 
in  contact  with  the  brachial  artery,  gradually  passing  inwards  over  it, 
and  near  the  elbow  is  at  the  inner  side  of  the  vessoL  Orosding  the  bend  of 
the  arm  it  passes  beneath  the  pronator  radii  teres,  separated  by  the  deep  slip 
of  that  mnsde  from  the  ulnar  artery,  and  continues  straight  down  the  front 
of  the  forearm,  between  the  flexor  sublimis  digitorum  and  flexor  profundus. 
Arrived  near  the  wrist  it  lies  beneath  the  fascia,  between  the  tendons  of  the 
flexor  sublimis  and  that  of  the  flexor  carpi  radialiS.  It  theu  enters  the 
palm  behind  the  annular  ligament,  and  rests  on  the  flexor  tendons.  Some- 
what enlarged,  and  of  a  slightly  reddi»h  colour,  it  here  separates  into  two 
parts  of  nearly  equal  size.  Chie  of  these  (the  external)  supplies  some  of 
the  short  muscles  of  the  thumb,  and  gives  digital  branches  to  the  thumb 
and  the  index  finger ;  the  second  portion  -supplies  the  middle  6nger,  and  in 
part  the  index  and  ring  fingers. 

The  median  nerve  gives  no  branch  to  the  upper  arm. 

A.  Branches  in  the  forearm  : — 

In  the  forearm  the  median  nerve  supplies  muscular  branches,  and,  near 
the  wri»ty  a  Kiugle  cutaneous  filament.  All  the  m uncles  on  the  front  of  the 
forearm  (pronators  and  flexors),  except  the  flexor  carpi  uluaris  and  part  of 
the  deep  flexor  of  the  fingers,  are  supplied  from  this  uervo. 

rt*  The  branches  for  the  saperficial  muscles  are  separate  twigs  given  off  from  the 
nerve  below  or  near  the  elbow-joint,  but  the  branch  furnished  to  the  pronator  teres 
often  arises  above  the  joint 

b.  Anterior  interosseous  nerve. — This  is  the  longest  branch  of  the  median  nerve, 
and  it  supplies  the  deeper  muscles  of  the  forearm.  Commencing  at  the  upper  part 
of  the  forearm,  beneath  the  superficial  flexor  of  the  fingers,  it  passes  downwards 
vith  the  anterior  interossecus  artery  on  the  interosseous  membrane,  and  between 
the  long  flexor  of  the  thumb  and  the  deep  flexor  of  the  fingers,  to  the  pronator 
qsadnitas  muscle,  in  which  it  ends. 

f.  The  etitaneous  palmar  i.rnnch  pierces  the  fascia  of  the  forearm  close  to  the 
aanolar  ligament,  and,  descending  over  that  ligament,  ends  in  the  integument  of  the 
palm  about  the  middle  :  being  connected  by  a  twig  with  the  cutaneous  palmar  branch 
of  the  ulnar  nerve.  It  distributes  some  filaments  over  the  ball  of  the  thumb,  which 
communicate  with  twigs  of  the  radial  or  the  external  cutaneous  nerve. 

B.  Branches  in  the  hand  : — 

a.  Branch  to  muscles  of  tJte  thumh. — This  short  nerve  subdivides  into  branches 
for  the  abductor,  the  opponens,  and  the  outer  head  of  the  flexor  brevis  pollicis  muscle. 

6.  Ih'fptal  nf'rvfs. — These  are  five  in  number,  and  belong  to  the  thumb,  and  the 
iogers  as  far  as  the  outer  side  of  the  ring-finger.  As  they  approach  the  clefts 
between  the  fingers,  they  are  close  to  the  integument  in  the  intervals  between  the 
kkDgitndinal  divisions  of  the  palmar  fascia. 

1  be  Jirsi  and  second  nerves  lie  along  the  sides  of  the  thumb ;  and  the  former  (the 
oater  one)  is  connected  with  the  radial  nerve  upon  the  ball  of  the  thumb. 

The  third,  destined  for  the  radial  side  of  the  index  finger,  gives  a  muscular  branch 
to  the  fint  or  most  external  lumbrical  muscle. 

The  fourth  supplies  the  second  lumbricalis,  and  divides  into  branches  for  the 
adjacent  sides  of  the  index  and  middle  fingers. 

The  fifih,  the  most  internal  of  the  digital  nerves,  is  connected  by  a  crossing-twig 
with  the  ulnar  nerve,  and  divides  to  furnish  branches  to  the  adjacent  sides  of  the 
xisg  and  middle  fingers. 

Each  digital  nerve  divides  at  the  end  of  the  finger  into  two  branches,  one 
oC  which  supplies  the  ball  on  the  fore  part  of  the  finger  ;  the  other  ramifies 
i^  n  beneath  the  uaiL     Branches  pass  from  each  nerve  forwards  and 

» integument  of  the  finger ;  and  one  larger  than  tha  * 

r  \)  ^ 


652  N1EVE8  OF  THE   UFPEK   LIMIf. 

iiidmea  b^ckwarilii  by  ilie  akle  of  the  first  phalanx  of  tbe  fjug^v,  nud^  aftec 
joitiing  the  dor^^l  digital  uerve,  ends  m  the  iutagiimtsut  orer  the  lm% 
pha^ux. 

Fig.  432.      Pig.  i32.  -«-Di!rrKtB^Tioir  dp  tes  Dioital  NsaTzs  (from  HirGclifcIi]  and 

LeTeiJl4).      i 

1,  palmzu-  colfateml  tierrt ;  2^  it  ft  final  i^filmar  dUtKbublonj  ^^  its 
ilorsal  or  uiij^ual  di!stributin<n^  and  bciwe^D  the.^  mini  hem  the  netirork  af 
teriuinal  SIividcjijU  ;  4,  cullttOFtLl  dorsal  nerve  ^  5,  nni  Ling  tvrigis  pacing 
between  tho  dorsal  aivl  jaltuar  JigitAl  ner^^. 

Summary. — The  m^ilian  nerve  giwa  cuturjeoij*  branches  to 
the  pfiliHf  and  to  iDveral  fingetx  It  mipplieji  ihe  pronator 
muacles,  the  flexors  of  the  oarpiH  and  the  long  ^t^xors  of  the 
dngera  (except  the  tihiar  fiexor  of  the  earptiR,  and  part  of  the 
deep  flexor  of  the  fingern),  likewi*ie  the  oiittrr  set  of  the  short 
musclefi  of  the  thumb,  aitd  two  lumbricalea, 

^ome  similarity  will  be  observeil  between  ihe  coqtsq  and 
distribution  of  tba  median  and  ulnar  nerve  a.  NL^ithiT  give* 
any  offset  in  the  arm.  Together  they  supply  all  the  innsctea 
in  front  of  the  for^^artn  and  lit  the  hand,  atid  together  they  supply  the 
ukin  of  the  palmar  surfac<^  of  the  hfvndj  and  iuipart  t:ictib  sensibiUty  to  aU 
the  fiugera^ 

The  mnscnlo-Rpirul  nerve,  the  krgost  ofiket  of  thu  hraehiEil  plexus, 
occupies  chiefly  the  back  part  of  the  hmb,  and  supplie*  nerves  to  tba  ex- 
tensor muscles  1  ait  well  sis  to  the  skin. 

Ariidng  behind  the  axillary  Teaiols  from  the  posterior  cord  of  tJie  brachial 
pltixus,  of  which  it  ii  the  priricipal  contintiation  and  the  only  one  prolonged 
into  the  arm,  ii  i^oon  tum^  backwards  into  the  muacnlo-f^piral  grcw^e,  and, 
accotnpanioil  by  the  superior  profunda  artery,  preceded  a  along  that  groove, 
botvreen  the  hiimerus  and  the  trice  pa  m  uncle,  to  thi^  outer  stde  of  the  lunh.  It 
then  pierces  the  external  intermuscular  septum^  and  de^iceuda  in  the  interval 
between  the  supinator  longus  and  tht;  brachial l^  atiticus  muscle  to  the  level  of 
the  outer  condyle  of  the  humerus,  where  it  ends  by  dividing  into  the  railLLil 
and  posterior  interosseous  nerves.  Of  these,  the  radial  is  altogether  a  cuta- 
neous nerve,  and  the  posterior  interosseous  is  the  muscular  nerve  of  the  back 
of  the  forearm. 

The  branches  of  the  muscnlo-flpiral  nerve  may  be  classified  accord  tng  aa 
they  arise  on  the  inuer  aide  of  the  humerus,  behind  that  bone^  or  on  the 
outer  dde* 

A.   Internal  hrat^cMs : — 

(a)  MtiMcuIar  branches  for  the  inner  and  middle  heads  of  the  triceps^  That  for 
the  inner  portion  of  the  muacle  ia  long  and  slender ;  it  ties  hy  the  Ride  of  the  ulnar 
nerve,  and  reaches  aa  far  aa  tlio  lower  third  of  the  tapper  arm.  One  branch,  previously 
acticed  bj  authorg,  but  more  particulfirly  described  by  Krause,  it*  named  by  him  the 
uinor  coiiateml  branch.  It  arises  opposite  the  outer  border  of  the  latlr^simns  donji 
tend  on,  and  descends  within  th&  sheath  of  the  ulnar  nen'e,  tli  rough  the  inter  on  1 
interma'iCQiar  septum,  and  is  dL3tribut4^d  to  ths  Bhort  inferior  fibres  ef  the  triceps 
(Ikicbert  and  Du  Bois  Reymond'i*  Archive.  1804). 

{b)  The  intenial  CHftinet^ttti  branch  of  the  masculo-^pirsl  nerve,  coramonly  united  in 
origin  with  the  preceding,  windjj  backwards  beneath  the  in torertato  humeral  nerve, 
and  after  supplying  j] laments  m  the  «^kin,  ends  about  two  inches  from  the  otecrancm  * 


MUSCt!tO-SPIRAL,-RADIAL    KEEVE, 


In  P0B6  ifisteneift  eit^udlttg  «i  for  ti  ttie  oTeeranotL     TliU  nenra  b  a<»in8pifiled  l»j  & 

TbcM  tiomdiiaf  aEttcieulus  of  ni4ucti/ar  iifx%ncf^Jt  which  Bupply  tho  outer  bead  of  ihe 
lilctp*  nttidt  and  tlw  ftneoDem^  The  bmnck  of  the  anconeus  h  blender,  and  romartt- 
afcto  fee  ill  le^^Ui ;  H  ^aioeada  in  the  iiubaUaoe  uf  the  tiicepE  io  reach  ita  de^tmfiLiciii. 

<7.   &**f««^  bmmhfs : — 

(tf}  The  mu*tutftr  brctach^  supply  the  supiiuitor  longua,  eat  tensor  carpi  mdialiii 
lofogiof^  (Ihe  exIenKor  carpt  rt&dialid  brevior  recelvmg  iU  nerve  from  the  po^aterior 
llllf FBii  rnnii J  ajnd.  oeaL»iouiLlly  ^ve  a  fimall  brant^b  to  Lhe  brachialiji  antlcuit. 

{h}  Tbe  ^i^ermii  cutanroiis  i/rancht^^t  tMO  m  number^  ariae  where  the  nerve  piercer 
tbi-  c:xtenui}  l&termUBCiilAr  ieplam. 

Tb«  upftef  hranch,  the  unAller  at  the  two,  ia  directed  downwardi  to  the  fore  part 
of  t^e  dboWf  mlong  the  cephalic  veio,  ami  distributes  filacnentJi  to  the  lower  half  of 
tlia  ttp|ier  arm  on  the  AtiU-rior  ai^p^et.  I'he  kytutr  Iftauch  extentls  aa  f^  as  the  wridt, 
AlfitMtifig  olTiieta  to  the  lower  half  of  the  arm^  and  to  the  forearm^  on  their  poa* 
Icflot  aspect,  atiil  it  ooiuioct«il  near  the  ^rUt  with  u  branch  of  tho  cjttoriml  outaQeoua 


152.^ — Dim$Ai4  c^rxtmvn  KicaTXfl 

Tb<  difttribaiton  delineated  in  tl^tfl 
fptPi  m  &itt  tht!  ttiri§t  coiutuod,  tdeie  beiti;^ 
m  ^$r§€t  th«.j]  QsuJil  bracach  of  thtj  iilunr 
■1  n  ;  li  lh«  radial  iterve  de»c«UiltAg 
hfliit  tlto|ffia«ipil  rwliat  eulaae^ua  v«iii : 
Ikftwl  S»  donftl  brmachei  to  the  two  sid^i 
m  tke  ibnitib  ;  4,  bmncb  to  the  Tadial 
r  of  ihe  fonffia^er  ;  ,5,  bmnch  to  the 
rt  aaii  nik!c11«  Suger^  eomroiiiij- 
witb  f>De  froin  tbe  aloar  oerre ; 
%  I^IKMleiior  bnuDuch  of  thit  ulumr  nerve  ; 
Ii  oowmioatlBf  twig ;  S,  colIiLterftl 
%nMk  %m  the  middle  and  Hb;  finite ^  ; 
f«  ^tlMcral  braneh  ta  the  Hn^  aod  little 
I ;  lu,  brsadi  to  the  muirr  ilde  oC 
1  and  little  iti|vr. 

&4DIA1  N%BY«. 

Tli«    radud    nenr^j     oontinuiiig 
tjl^lit  down  fh>m  tbc  muiiciilo* 
ia    concealed    bj    the    loug 
alor   fituacle,   tmd   lies  a  little 
tbe    outer   ^^ide    of    the    nuJisil 
fry,     T!ii»  pN^^itioti  btmaJith  tho 
tt|tttiatoT  ia  retaiDed  lo  about  thr< ' 
hm  from  the  lower  end  of  th' 
diua,  wbere  the  nerre  turne  ba^k- 
beoeatii  the  teDdon  of  the 
e,  and  become  Bubcittatieods. 
tilMO  iepat^iea  into  two  branch ea, 
I  minifj  ID  the  iii tegument  on 
doml  aapact  of  tbe  thumb  a  ad  ibe  uoit  two  Eti^rd  in  the  fallowing 


n.H 


NBUVES   iiV  THE   riTEE   MMB. 


(a)  The  fxteriiftt  hraneh  vxicud*  to  the  mdkl  aitk  of  tlic  thumb,  ami  i»  jmned  by  aa 
offk^  of  the  i^toroul  cutftneoun  nerve.  It  dit^tributei  61  am  cuts  over  the  ball  of  tbe 
tlmmb. 

(/#)  The  intrntml  poritim  comtn  tinier  tea  with  s  hmuch  of  Lhe  eitemal  cutsneoud 
nerre  on  Ihu  back  of  the  forcnrmr  and  divider  mto  <li^lLal  branebcs ;  tme  ruQniug 
»loTig  tbe  ulnur  side  of  t!ie  tliumb,  a  sttond  on  the  radial  side  of  tb<j  ludei  finder,  a 
Mtrrf  dividiti^  to  supply  the  adjaceot  Kide»  of  tbe  indti  and  middle  fingf  rs,  wliilc  n 
fouriii  jmriR  witU  an  ofTjkjt  from  ihc  dorsal  bmut^b  of  the  uluiirn  and  ulong  wltb  it 
forms  a  bnineb  fur  t)ie  ftujiplj  of  the  contiguuuji  sides  of  the  middle  and  riu^ 
JjBger?,  ThtiHc  hrouchos  communicate  on  tbe  aide*  of  the  finger*  with  the  palmiir 
tligilal  n  err  en* 

Sometimes  the  interapaee  bettreen  the  middle  &nd  ring:  fing^ni  ii  euLirelj  ftuppUc^l 
by  the  mdkl^  and  at  other  timea  entirely  by  the  alrmr  nerve. 


POBTKRIOB    mTEEOa«EOUS   NERVE* 


This  nerve,  the  birger  f>f  the  two  cIivi»ioiiB  of  the  mueealo-j^piral  tiervo, 
windg  to  the  back  of  thu  fore^oi  through  the  fibres  of  the  supinator  brevis 


Fi;.  i^i. 


Fig.  <34.  —  View  of  the  Rajjial  stub  or  Tnic  PonsAnif, 

M40«^(StO    T»S    FJNIL    trJ^TfltBVriOM     OF   TlIK     MUs«t7LO^ 

gplfeAti  Neilvu  (fiom  Hirschteld  and  Lertil]^).     | 

Thu^fiiipInaiiirloDgaBf  find  cxtenaorescarpiradiaTeatongior 
tind  brevior  hiLve  bucu  divided^  and  thetr  upper  partH  re- 
moved ;  tbe  ^xteiisar  coiuuiunla  digitorum  Is  pulled  baolc- 
wttrdft  by  a  hfH^k,  and  the  supinator  treyla  has  been  fiar- 
tiAlly  dfaJ^t^;ted  t)  nbuw  the  posterior  inteKMSseonB  nerre 
pAssinf  through  it. 

1,  plaecd  iipou  the  tcndun  of  the  hicepB  muscle,  pointi 
to  the  muBcuIo-cut-aut'Oua  nerve  ;  1',  n^ar  the  vriflt,  the 
low^r  part  of  this  nerve  and  itK  pleiun  of  union  with  the 
mdial  nerve  ;  2,  trunk  f\i  Ihe  luusculo-apiral  nerve  emerg- 
uig  from  l>etween  the  brncliialis  asticuR,  on  vhicb  the 
number  is  pUc^l^  and  the  aupinator  longus  muft^^le  ;  %\ 
it»  tniifeuLnr  tv^iga  to  the  long  supinator  and  long  radia 
extensor  of  the  carpus;  'l'*^  the  posterior  InteroiaeouE  norro 
tiAaijing  through  the  auhetanee  of  tho  supinator  breTiit  ;  \ 
placiid  upi>n  the  cut  lowt^r  portion  of  the  lupinator  longnSt 
the  radial  nerve ;  4,  the  cjiternal  collateral  ncrrt  of  the 
tlinmb  ;  5,  the  common  eot lateral  of  the  fore-fingi^r  and 
thufuh  ;  6,  the  enmiuoti  collateral  of  tbe  fore-linger  and 
middle  fiuger ;  7)  the  twig  of  union  with  the  doi^al  bran^^b 
of  tbo  ulnar  uErre ;  8^  placed  upon  the  conimou  eittinsitr 
of  thefin[;er><,  the  luuaoular  branches  of  the  p<:t§terlyr  inter- 
osfl«0U39  iiervc  to  tbe  loTig  exleaaor  niiiaele^E  \  9|  upon  th^ 
extensor  aeeuudi  intemodii  polUcia,  the  branehea  to  thg 
short  extensor  muvdes. 


muscle,  and  i%  prolonged  between  the  deep  and 
iU|>ertidal  layera  of  the  e3ttet]!K)r  mvi^lea  to  the 
iuteroB^eoun  itieinHratit'^  which  it  approaches  about 
tlie  middle  of  the  forearriL 

Mtteh  ditsitushed  in  Eise  bj  the  aeparation  of 
itumerous  bratic!iea  for  the  muscles,  the  nerve  liea 
at  the  lower  part  of  the  ft^Fearin  beijoath  the 
axteueor  of  the  laat  phalanx  of  the  thumb  and 
the  tendons  of  the  commoQ  e^t tensor  of  the 
fin  gen*,    and    terminates    on    tbe    back    of  the 

carpus  in  a  gangliform  onLatigemenfc,   from  i^vhich  filaments  are  given  to  the 

adjoiuing  ligaments  and  arUcubitJOBB, 


AXTERIOR  UmSIOXS  OF  THE   DORSAL  NERVES, 

Til©  i^ntMhu  of  tlie  interosseous  nerve  enter  the  surroimding  mu^clei, 
Mm,^  llie  exietisor  carpi  radnilis  brevior  tml  supmator  breTis,  the  superljeial 
1^f«r  of  the  extensor  tuni^cle^  except  the  sncciueus,  and  tlie  deep  l&yer  of 
llio  Qftiae  mascles  :■ — that  h  to  say,  the  nerve  supplies  the  sDpinators,  and 
llie  ©xtaisora  of  the  carpus  &nd  fingers,  with  the  exception  of  tlia  eupin^toj 
loofftts  ftnd  the  extensor  carpi  radlalLi  longion 

Summary  of  the  MtiscuUj-spmtl  Nerm. 
Ths  imnk  of  the  nerre  dt^triLtite^  its  brartcbeB  to  tht'  extetifvor  muscles  of 
tbe  ilbon  Joint  exclu^velyi  with  thi^  e3tce)>tioii  of  a  tUameut  to  the  btachialis 
«iiticii%  which  however  receives  ita  priiiciiial  &erTe.i  frooi  another  source. 
Before  iMpa/atiug^  into  its  tivo  Urge  di virion:?,  the  nerve  givesi  braiiclii^s 
to  Iwa  muiclei  of  the  forearm,  viz.,  the  long  supinator,  and  the  long 
Tmdial  erten&or  of  the  carpus.  The  pojittsrior  interosseous  divisioii  dij^tti- 
Intta  nerves  to  the  remaiuing  mu^^cles  on  the  outer  and  back  part  of  the 
i*xoept  the  anconaus  (previously  gLipplied),  vb.,  to  the  abort 
or  ami  the  exteii&tfri*. 
CixlAa«(KUi  btrves  are  di^tiibuted,  firooi  iha  trunk  of  the  nerve  and  iU 
dtrisioii,  to  the  lower  part  of  the  upper  arm,  to  the  forearm,  aud  to 
I  haiid^ — on  the  posterior  and  outer  aspect  of  each. 


^f      ) 


AirrERIOR  PRIMARy  DIVISIONS  OF  THE  DORSAL  NERVES. 

These  nerves  are  twelve  in  number,  and^  with  the  exception  of  the  hitj 
ptat  of  the  first  of  them,  which  joins  the  biiLchial  plexus^  they  are  die- 
Iributed  to  the  walls  of  the  thorax  and  abdomeu,  Eiuvt^Li  of  the  imrves  go 
distributed  are  termed  intercoi^tal,  and  the  twelfth  is  situatt^d  1x3 !ow  the  last 
rib*  The  cordi  oonneotitig  th<?m  with  the  Bynipatb*?tic  nerve^  placed  dose  to 
titift  Tertebne,  &re  Terj  ^ort 

Hie  anterior  diriisions  of  theae  nerves  pa«s  teparat^ly  to  tbtsir  deftiu&tioQj 
without  forming  any  pleiEUs  by  the  connection  or  intrrlacetneut  of  tbuir 
HbrvS}  and  iu  this  respect  they  ilitfer  fi  om  those  of  the  other  spinal  nervea. 
Trom.  the  intervertebral  fiiramina  they  are  directed  trans vei^ely  acrona  the 
Irtnikt  and  nearly  parallel  one  to  another.  The  up[>©r  six  nerves,  with  the 
exception  of  the  Brat,  are  couSued  to  the  padetes  of  the  tboinx  ;  while  the 
lover  iix  nerves  are  contiuued  from  the  intercostal  apacesi  Ui  the  muscles 
moA  integument  of  the  anterior  waU  of  the  abdomen. 

FinsT  DOOsAit  KBave. 

Hie  greater  part  of  the  anterior  division  of  this  nerve  osccndta  oyer  the 

beck  of  the  first  rib  and  the  first  intercostal  artei^  to  enter  into  the  brachial 

pflnxiui.     The  remaining  portiou  of  the  nerve  ia  continued  as  the  Jird  ir{fcr- 

%  imaU  hmnch  which  coureet  along  the  first  ihtereciata]  space,  in  the 

tnamitf  of  the  other  intercostal  nerres,  but  has  usually  no  Uteral  uutaneoua 

Inmaelij  and  luay  also  want  the  anterior  cutaneous, 

TTPrER    OR    PSCTOBAL    LNTBRCOStAL    KEBYES* 

Ib  Ihetr  ooune  to  the  fore  part  of  the  chest,  those  nervea  accompnny  the 
[  ^fatleiVOataJ  blood -Tessels.     After  a  *hort  spacer  thty  pass  between  the  internal 
•itetnal   intercostal  muscles,   supplying  them  with   twig**,  and,  about 
[-'ttliiiwsj  beiween  the  vertt^brto  and  the  sternum,  give  off  the  lateral  cutaneous 
lea.     The    ner^^e*,  greatly  diminbhed,   are   now   continued  fonvimla 
[^mild  the   fibres   of  the  interoal  intercostal   muscles  as  far  as    the    costal 
tilagoe,  where  they  come  into  coutaci  with  the  pleura*      In  approrushingl 
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TKTEBCiKSTAL  XERVKa 


111*  »frT«  of  Wmbtrrg  ;  *,  llic  liil«reit«tuJ  nerves  oauilnued  fcirwaniB  t^  4',  Uitrir  nnUmw 
pMHagiyti  Iwifpt ;  5^  ibc  liUtml  etitan^fHi^  1in^ncli«t  of  tlieit«  nervea;  0,  cutnncana  brAncli 
•fifatlttftt  donial  epiiml  iicrvo;  7^  ibc  iltnc  t«ig  of  th«  ]lh^hypopv<ttm  brunch  of  tbe 
fink  lanili«.r  {ir;v«  ;  8,  teriiiiimti'Tta  oT  the  llw-liypnguLBtTic  ;  l^i  tbe  ilia- inguinal  ;  10,  t^ 

tUo  Atfrniim,  they  cross  thi;  tnknnal  tnsimiDriry  artery  and  the  fibres  of  the 
lrbiugnUn&  ^IfTiii  muiicle.  FinaUy^  th^t^  nerves  fiierca  tho  luttsinal  hitt;r- 
ooMlal  Uiiiiclc  J^iitl  the  gruMter  p^ctoridi  and  cud  iu  the  iutegiimeiit  of  I  bo 
bwastp  ifvtdvitig  Lhe  iiJime  of  the  aiiterior  ciitiiiieoaa  iien^os  of  lh@  thorax. 

At  ilie  aiitcHor  fxsirt  of  the  irheat  s^me  of  the  mnacular  twtgB  eroas  ihe  i^rtiTiigeB 
«f  Uit  nlM,  pa«4iiiig  fro  a)  cue  intercostal  sjmec  to  aaotbef. 

i«>  The  frt^^r^if  ^ti^rififOiM  vf^rvr^  of  tht  thorax  pierce  the  extjemal  intercostal  aai! 
•fflraitt*  mairnuJi  mnAeleA,  in  n  line  a  Mtlte  behiad  Uie  pectoral  border  of  the  axilla, 
Tb«  CrH  mlei\*oftlal  n^natlT  givea  no  luleial  branch  nr  only  a  slender  tivij^  to  I  he 
■j.iltitp  \mt,  when  tbat  of  ttte  £ei.'Oiid  nerve  i$  iinm^ually  »mallt  It  k  mipplemetiied  hj 
tJiat  uf  the  flmu  The  branch  from  ibe  second  ini«rc?oiiUil  is  named  intercostci  hameml, 
and  rc^iilrc4  ^ep&r^itc  description.  Each  of  (he  remattuag  lateral  cutaneotiA  nerves 
diritl«*4i  lnU\  twtj.hntnrhe^^  wliich  reach  the  tulegnmeni  al  a  ehort  dbtanee  from  eau^h 
^1)4^,  and  are  named  uiircrior  and  (ualerior. 

The  anfe^'mt  tft^ajtehfjf  are  continued  f^lrwa^d*  over  the  border  of  the  great  pectoral 
atM*de,     SiV'cral  rcuch  the  mammary  gbnd  and  llie  nipple  ;    and  from  the  lower 
^farig^  tvrigf  arc  supplied  to  the  digilalioni  of  the  ext^rnul  ubli^]ue  muscle  of  the 
aUtirnrn^ 

The  pj^t trior  brant ht«  tjjm  baikwajdsi  to  the  ir>ti?giimeiit  over  the  scapula  and  the 
lAtab»imuj  dotal  muscle.    The  branch  Trtim  the  third  nerve  ramides  in  the  axilla,  ani 
m  few  Btuticiita  r^aih  the  arm. 

Tilt  mitrc^t>hnm€yid  nerve»  the  lateral  cntaneons  branch  of  the  pecond  in 
cotUI  nefiTf,  corre*j»oDd)*  with  the  posterior  of  ihe  two  division?*  of  the  sut^cecding 
iMcral  entane^mn  hranchcx,  the  anterior  being'  comznonlj  wanting^.  It  croascH  Lhe 
•ailhtr^  upace  to  reach  the  arm,  and  i«  connected  in  the  aaitla  with  an  offset  of  the 
iicrre  of  Wrisberg,  renetmtlng  the  Alicia,  it  heeomca  fiahcutaneoas,  and  ramifies  in 
tbe  inte^anient  of  the  upper  half  of  the  arm,  on  the  inner  and  pontcrior  a^pc^jt ;  a 
Crw  fitimcntJi  reach  tlte  irjtegnmeni  over  the  eeapula.  The  branchej)  of  thi»  nenc 
tniw  f:irer  lihti  inlcmal  cataneona  ofiVet  of  Lhe  mu^'ulo  aptral^  aud  a  commimleation 
vn  e*iabli^hcd  between  the  two  ncrTca*  The  fiixe  of  the  intcrcoMo-humeral  nerve, 
and  the  extent  of  \%»  distribution,  are  in  the  inverse  proportian  to  the  size  of  the 
«4kirr  ciiianeoiu  ntrYefi  of  the  upper  arm,  e^pedall;  the  nerve  of  Wrii^berg, 

\h\  The  unf^mr  €^tifitt^n$if  rurn^  t^fthn  fhorax,  Mhich  are  the  terminal  twlga  fif  the 
iiilrTn»#^tal  ncrret,  are  reflected  oiHwanU  in  the  ttitegnment  over  llic  grcnt  [iccloral 
BtiiaA  te^  The  branch  from  the  second  nerve  is  connected  with  the  *+upracbvicnlar 
and  lhe  laterml  cataneon«  ncrvei  ^  iho^e  from  the  third  and  fourth  nerve  a  ore  dlstti- 
Imled  to  the  mammarv  gland. 


lhe 
an<^^ 


LOWEU    OR    IBDOMlltAL    IKTERCXHtTAI^    NEKFCa 

TIjo  lower  Uiterooat&l  ueri«i  ar«  contiunod  from  tha  anterior  enda  of  tha 
lotrrcijttal  spaces,  between  the  internal  oblique  and  tho  transverse  luuiicle  tif 
the  abilomen,  to  the  outer  edge  of  the  rectiiM.  Ferf orating  the  sheath,  they 
niti*r  the  anbslaiice  of  that  ma^cle^  and  after worda  temauate  in  amatl 
pilm^oua  bfmnchea  (anterior  cutaneous)* 

(4)  The  Itifernl  oifd/irOH9  merru  nf  fhe  ahdom^n  pass  to  thi^  integument  through 
the  cxteittal  intcrcottal  and  exteraal  oblique  muscles,  in  a  line  with  the  correspond- 
lag  serrei  on  the  lliorai^  and  divide  in  the  aame  manner  Lnto  anterior  and  poatertor 
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The  0tttetnor  bntnch^'M  arc  the  larger,  and  are  directe*!  inwards  in  the  «iiperficial 

ith  Amall  calaneous  artcrici^,  nearly  to  the  eiige  of  the  rectus  muiicle. 
Tht  poMrrim*  brmtf/ir;^  bend  backwurtls  over  the  lalii^^imnsi  donsi  muscle. 
<fc>  lhe  tittt€ipjr  cuianf oiix  t%ert^j*  i^/'  ike  iMotiteti  become  subcntaneout  mar  ih€ 


|i8  TMK   LIIMBAU  I'LEXLS. 

linca  itlW,  flceompauyiiig  the  aniall  perforating  nvterlea.  Their  iiuml>er  and  position 
ve  very  unt^ertniiu  'llioy  are  djrf?gt«d  out  war  Ja  towiLrdd  tbe  biieral  culaEi€ou#  nerves* 
A  aeeond  s«t  la  described  bj  CruTetlhiisT  na  exiUting  at  the  out'er  edge  of  itkc  rectus 

1ll11«3l«. 

The  anterior  primary  tlivnsion  of  this  Derv©  ia  below  the  last  rib,  antl  is 
contained,  altogether  in  tlie  abdoniinal  wall.  The  uerire  ha»  tha  geiicnd 
course  fttid  (ii^tribution  of  the  others  between  the  internal  oblique  and 
transT^raaliB,  but,  before  taking  tt»  place  between  those  muscleBj  it  paasea  in 
front  of  the  upper  part  of  the  fj^uadratua  lumbornm,  and  pier eea  the  posterioT 
aponeiirosia  of  the  tranRver>e  muBclo,  This  uerve  ia  connected  by  offsets 
witli  the  nerve  above,  aud  occaBionnlly  with  the  ilio- hypogastric  branch  of 
the  Inmbar  plexua.  Kcar  the  spine  it  sometimes  cotnumnicatea  with  the 
first  Innib^ir  nerve  by  means  of  a  ^mall  curd  in  the  £tibstanc«  of  the  quad> 
ratuB  bimborum. 

The  lateral  cnianeota  hranch  of  the  last  dorsal  ner^e,  passing  through  both 
obliqne  muBde<s,  is  dixt'Cted  downwards  over  the  iliac  creat  to  the  integument, 
covering  the  fore  part  of  the  gluteal  region  and  the  npper  and  outer  part  of 
the  thigh,  some  filaments  reaching  as  far  as  the  great  trochanter  uf  the 
femur. 


AKTERIOR  PRIMARY  DIVISIONS  OF  THE  LUMBAR  UfERVES. 

The  anterior  divisioijs  of  the  Inmbfir  nerves  increase  in  size  from  the  fir^t 
to  the  fifth  ;  ami  all,  e^ccept  the  Efth,  which  passes  down  to  join  the  siicral 
ueryepy  are  connected  together  by  communicating  loops^  so  as  to  iorui  the 
lumbar  plexm^.  On  leaving  the  intervertebral  foramina  these  nerves  are 
connected  by  filaments  with  the  syni pathetic  nerves  these  filaments  being 
longer  than  those  connected  with  other  spinal  nerves,  in  consequence  of  the 
position  of  the  lumbar  Fsympatbetic  ganglia  on  the  fore  part  of  the  bodies  of 
the  vertebrf3>.  lii  the  same  atuation  are  fumiEhed  small  twigs  to  the  psoas 
and  quad  rat  us  lumbornm  muscles. 


LUMBAR  PLEXUa 


The  lumbar  plt'Xiis  is  formed  by  the  communications  between  the  anterior 
primary  divisions  of  the  four  upper  lumbar  nerves.  It  is  placed  in  the 
Giibatance  of  the  psoas  muscle,  in  front  of  the  transvers^e  processes  of  the 
corre«poi»<liiig  vertebrae.  Above,  the  plexus  is  narrow,  and  is  sometiuiea 
conne<jted  with  the  kst  dorual  nerve  by  a  small  offset  from  that  ner^'e, 
named  dorai-lumbar  ;  below  it  is  wider,  and  is  jointd  to  the  sacral  plexus 
by  means  of  a  branch  given  by  the  fourth  limibar  nerve  to  the  fifth. 

The  arrangement  of  the  plexus  way  be  thus  stated.  The  6 rat  nerve 
gives  off  the  ilio- hypogastric  and  iUo-inguinal  nerves,  and  sands  downwards 
a  commnnicating  branch  to  the  second  nerve«  The  second  furnishes  the 
greater  part  of  the  gen  i to- crural  and  external  cntaJieous  nerves,  and  gives  a 
connecting  branch  to  the  third,  from  which  some  of  the  fibres  of  the  anterior 
crural  and  obturator  nen^es  are  derived.  From  the  third  nerve,  besides  the 
descending  branch  to  the  fourth,  two  branches  proceed  i  one  of  these,  the 
larger,  forma  part  of  the  anterior  crural  nerve  ;  the  other,  a  part  of  the 
obturator  nerve.  The  fourth  nerve  gives  tw^o  branches,  which  serve  to 
complete  the  obturator  *and  anterior  crural  nerves,  and  a  connecting  braii^ 
to  the  fifth  nerve. 


4 


THE  LCMBAR   PLEXITS   AND   NERTES,  #§9 

l^tki^fBnthu  of  this  fklejcus  form  two  ^ttHf  which  tiro  dmirlbuttid^  one  to 
ttie  ldw«r  part  of  the  wiill  of  Ihe  nbdotiien^  the  other  to  th@  fori^  part  and 
iuuer  ftule  of  the  lo^tt  hmh.      In  thd  foi-mer  get  are  Uie  ilLo-h jpogftMjiQ  and 
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Fig.  ^3(J. 
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tlXn*  pUoed  oppoiite  tbe 

Tiilvd  ritiilA  of  th^  l&at  dctrs^l 
LI  to  V,  opposit*  tiiB 
of  Ui«  fi^e  lututtar  nerirea : 
Ibt^loofH  nniting  the  niit^rtor 
fvlMtry  diTisions  of  thcM 
ifCTT^i  tr^fetZier,  1lLii[  th«  tirst 
•illi  ili«  Iwdftti  doraal  Jire 
•tiAini  *  SI  to  V\  ftDd  (?f .  ibe 
Ml  MI*  ia  iht  Mberat  a»iJ  coc«;;- 

«f  IIm  Aeries  luark^  tlie  poa- 

jtftiDAry   diTbioQi  <;iil 

Z''  p^  the  plexus  fiirmeil 

Irf  tite  iiiiiioii  of  the  posterkr 

fif  lite  third  J  fgtjrtU, 

ifth  laeril  &nd  Uie  eooey- 

«in«i;  <^,  the AbdomiDal 

tttiiiim  of  ihe  Lut  dorsal 

from  irhich  1/  the  it  lac 

itiitieoushruieh  nrheB ;  1^  I', 

illii'ttjpiigaatric  mad    klio* 

itiul  lifmochet  of  the  &r»t 

W  tierre  ;  2,  the  geniio- 

'fomX  niiug  by  a  h>op  from 

ftist  md  second  luoLhar  ; 

tlbcrtiAl  eut&D«oi]«  or  the 

ruing  hj  k  loop  from  the 

mud  third ;  /it,  hmrjohei 

tbe  psMM  mtticle  aloog  the 

nbar  pk^ros ;    er,   anterior 

Jttmi  nerre  fn>m  tht  Mcom}^ 

iiibtrd,  juid  fourth  lumbar  ;  it^ 

%f%»chtts  to  the  iitacna ;    ob^ 

'olilttmtor   nerve  from  the  £c« 

9Df)d,  third  ^ut  fourth  lumhar 

■vrvvft  ;  phi\  ms0stimrj  ohtum- 

^^^  i  ll^\   ^\    l<K)p  from   the 

"  fiflli  1am  b«r,  f  irra- 

Am  Umh^-moTtd  cord  ;  3p 

gldtaftl   nerrfl  ;    jf, 

lilesiitciidUf  i  Q  the  gmbt 

a^TTfl;  4f  IcsBer  t^ialie 

rifiaf  from  Ihe  plexus 

iwrfj  I  4\  inferior  glutc&l 

5^   irifeTi*jr  ptidea- 

Ijl   d^    po«terinr    ctit«Jic«iia 

lit  t%igb  ancl  l«g  -   6,  6, 

tri  the  oiitumtor  in- 

itA  cLfiJ  j^mcUus  iufierior ;  &\  6',  Vranehi>e  to  the  gemelTui   inferior,   q^admitts  and 

7«  twigQii  t<i  the  pjrifi>rn]iit ;  S»  84  ptiijie  nerfe  from  Ihe  Brat^  iecotid^  thirds : 

ril ;  {),  viscera L  l>r&n€l»es  ;  $\  twig  tii  the  leriilor  aui ;  10^  ciftaueoiis  from  th^ 

rikf    whirh   pnoea  rottnd  tho  lov«r  border  of  ihe  gluteui  amdmai;   11,  ooccjgo 


The  LUMiiAR  pLMrs. 


tlio  iugainjtl  nerval^  and  part  of  tho  goui bo-crural ;  aud  to  tbo  lutt^r  belong 
the  reniaitiing  part  of  tba  geuito-cruml  ueirej  ih%  exiertiiil  caUueous,  thti 
obtuffttorj  aui  the  atitf  rior  crurnl  nt-Tvea, 

ILIO-ffYPOOAaTRlC    AND    ILIO-i;NaUINAI,    NERVES. 

These  nerrei  are  the  upper  two  branches  from  the  lumbar  plexus  ;  tliey 
are  both  derived  from  the  first  lumbar  nerve^  and  have  a  u early  aimilar 
distrihutiou,  Tbey  become  ^ubcutati^oUEt  by  passing  betwaeu  tbe  broa  I 
muscles  of  the  abdomeUj  aud  through  the  outer  one,  and  end  in  tht^  liitegii- 
meot  of  the  groiu  aud  scrotum  in  tbe  male,  and  the  labia  pudeudi  in  the 
fomale,  aa  well  as  in  the  integument  covering  tho  gluteal  muacW.  The 
extent  of  diiitribation  of  the  one  is  inversely  proportiomd  to  th&t  of  the 
other* 

Tbe  iliohyptujasUic  nerve,  emorgtng  from  the  upper  part  of  the  paoaa 
muscle  at  the  outer  bnrder,  runs  ubliqueLy  over  tht)  quadratua  luuiboruni  to 
the  iliac  crest,  and  there  perforating  tbe  transversa  innnole  of  the  abijomen, 
gets  between  that  muscle  and  the  iiittfrual  obliquej  and  «divid«4  Into  lui  iliaG 
and  hypogastric  branch. 

{a)  The  iliac  hrtiitch  pierces  I  he  aiiaehment  ef  both  ebUque  muscl^ji,  Immediately 
above  the  iU&e  cre^t,  ancl  U  lo»t  m  the  in  tegument  aver  the  gluteal  most^leflj  heUinil 
the  di^tribntbu  of  the  lateral  cutanceus  branch  of  the  laai  dorsal  nerYe. 

(b)  Th.B  hi/poffni^tric  ^r  atnioniinai  brancb  pjwaes  on  between  the  tran^veMe  and 
inlemal  obUqne  muaclea,  and  is  cgntieeted  with  tho  iHe  inguinal  nerve  near  the  iliac 
cre»^t.  ft  then  perforatea  the  In  tern  at  oblique  mnecle)  and,  piercing  the  aponeuroisii  of 
tbe  eittcrtial  ohLiqoe,  a  Utile  above  the  sapcrfitilnl  inguinal  opening,  is  dlatributed  to 
the  skin  of  the  abdomen  aliove  the  pubes. 

The  fiiie  of  the  iliac  braueli  of  this  ntrve  varies  invemely  urith  that  of  the  lateral 
ctttancoun  branch  of  the  twelfth  dorsal.  The  hjpoga-itric  bmnch  h  not  unfieqncntly 
joined  with  the  biit  dorsal  nerve  between  tho  muscles,  near  the  creatof  tbeinnemiuate 
bone. 

The  Uio*ingniita^  ntr&t^  smaller  than  the  preceding,  snpplies  the  integ.i- 
ment  of  tbe  groin.  Des^ceTtding  obliquely  outwards  over  tho  quadratu^t 
luiLbomm,  it  croases  the  tibres  of  the  iliacus  muscle,  buing  placed  lower 
dowu  tbnti  the  ill o-hypogaa trie  :  it  then  perforates  the  triins verse  muscle 
further  forwards  than  the  ilio-hypoga^tric  ;  communicating  with  that  nerve 
between  the  abdominal  uTuscles.  Tb^n  piercing  the  internal  oblique  musoltj, 
it  deaisends  in  the  inguinal  canal,  and  emerging  at  the  sttperficial  inguinnl 
ringj  ia  distributed  to  the  akin  upon  the  greinj  as  well  a^  to  that  upon  thu 
ncrotum  and  penis  in  the  male^  or  the  labium  pudendi  in  the  female,  eom- 
muuicating  with  the  inferior  pudendal  n^rve.  In  its  progress  thia  nerve 
furnishes  brauehi's  to  the  intirnal  oblit^ue  touscle. 

The  ilio-ingnlnsl  nerve  occasional  1 3'  arises  from  the  loop  connecting  tbe  first  and 
second  lumlwr  nervca.  It  is  soiijetime^  atnall,  and  endjj  near  the  ili»c  crest  by  jyininj^ 
the  ilio-hypogaHtnc  nerve ;  in  tlmt  case  the  la-t  nerve  givcji  oft"  an  inguinal  branch 
having  a  mmiiar  course  and  distribution  to  the  i)io4nguinal  nervej  tbe  place  of  which 
it  supplies. 

The  gcnito-earural  nerve  belouj^s  paitly  to  the  external  genital  orgajw  and 
partly  to  the  thigh*      It  is  derived  chiefly  from  the  second  lumbar   nervoj  1 
bnt  receives  also  a  few   fibres  from   the  connecting  cord   between   that  antJ  ' 
the  first  nerve.      The  nerve  descends  obliquely  through  the  psoas  muscle^ 
And  afterwards  on  its  for^  part^  towards  Poupart^s   ligament,  dividing  at  a 
variable  height  into  an  tntorual  or  genit.'d,  and  an  external  or  crural  bnuich. 


GlSlTO^CErRAL   NER\*1. 
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1 1  often  birurcat^  c\om  to  itA  origin  frdm  th^  pkxnii,  lu  wbk^  cam  iU  two 
brmudi^s  perforate  the  paoaia  muscle  in  difTei'eiit  xilitoeiL 

{m)  The  genital  branch  {eitturtial  R|ierm(it(c,  Schmidt),  lies  upon  or  near  the  exlcmjil 
niBe  miUfrt,  mad  mndM  fiUtiienU  along  ttiat  vc??sol  \  then  perforating  the  tranrtv(?p»ana 
ibiciiy  il  frs  iLrough  the  iuguln^^kl  Ci^mil  with  the  ^perinuiie  cord,  jiad  h  IohI  upou 
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f{g,  |S7,^Vif(«r  rRf>M  BKr  rRtc  cir  THR  Autkhicim  BnA^rnis  or  the  LtfiCRAR  Atti^  3acaai# 
ITlKfva  WITH  TnB  Plkkusks  [irxim  Sa^jpej,  Afi^i:  R^ivcliftltl  and  LeveiLle).     | 

1«  luitit^r  eord  df  the  great  sjrup:»theitc  nerve  ;  2»  2',  anteitor  primsr;  divi&jon  of  tb« 
fv^flh  florsal  nerte ;  3,  £rti  lumbar  ;  4,  4^  iliu- inguinal  branch  of  thia  oerTe ;  $,  6\ 
illo-hjIwgMti'ie  bran'  b ;  6,  «««ond  lumbAT  ner?e  ;  7»  7'i  genit^scrnml  nerTe  rUing  from 
tW  firil  >Ad  teeond  Inmbftr;  S,  &\  «xt«rD&l  cDtADeoua  nerv»  of  ih(t  thigh  ^  9,  thinl 
tasburoarTe;  U\  fawrth  ;  11,  fifth;  1%  InmbijML'ral  trunk  ;  1^,  UUe  branch  of  the 
nkk-ickf QifMl  r  14»  Lta  mbdomlnal  bi^nch  ;  15,  tta  gctiilftl  brAoeh  ;  16,  extom^  eatAikeouft 
Dtfrre  of  the  right  eide  (imiflpg  out  <vf  the  peWia  under  Fou|JArt'ff  ligament ;  1?,  17,  17^ 
cvlaaenui  rmmifieatiofii  of  ihts  nerve  i  ll\  tbe  B&oae  nerrc  eipoted  on  tbe  l^t  tide  ;  IB, 
iK*,  g<'&ital  bmuch  of  the  i^iiiio-eiarat  ^  If**  it«  cramJ  brantrh  on  tbe  right  «ide  beeoinf 
€iitJiii<«>iu ;  W,  the  sw&e  on  Ibe  lefi  aide  exposed  ta  tt  Jeeoendsln  frout  of  the  femi 
4iJW|r ;  20,  ftaterior  enirmi  nerre  ;  21,  2  r,  ohlumtor  aerre  ;  2-2,  left  acbtio  pl«jiiie  i 
•oftic  pteKO*  of  the  ifmptlheiic  jiei  tp  connected  finperioHj  with  tbe  other  pte-aoi 
fletiaet  ftnd  tbe  luiub«r  gliligli«,  And  inreriorl;  wtth  tbe  hy|xigMtric  plexui* 
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THE  LTTMBAK  PLEXUS. 


Ilie  cretnftsUr  tomcle^     In  tlie  female  it  accompiiniefl  the  roniiid  Hgtunent  of  the 

(6)  The  crural  branch  (lumbo-ingnliuU  nerrc,  ftghiuidt),  deficeudi  upon  tt*?  psa«« 
■  Hituclf?  beueiith  Fou part's  ligament  Into  ihe  thigll.     ItnmecUntely  bcloir  that  11;^  1 
I  meat,  ami  ut  Ibe  outer  bide  of  tbe  femoral  irteiy^  it  pier^^es  the  fa^ia  lata,  ri)4| 
sapplit^  the  tkkin  on  tbe  upper  part  of  the  tbigh,  i^otnmuiiicating  with  tbe  middla] 
cutaneous  braneh  of  the  anterior  cruml  nerve.     WbiUt  it  ia  pa.^sing  benemth  Pou- 
jmrt'D  ligaments  i^onte  filaments  urc  piVjloQg'ed  from  thiE  nt^rve  nu  the  femoral  ^rtory. 
It  U  sUiti^d  by  Schaiklt,  th^t  when  the  eiural  brandi  of  the  genito-cniml  nerve  U 
j^rgt},  and  commcncea  near  tbe  pleius^p  be  hna  ob-^rved  it  to  ^ire  a  moACubr  branch 
to  the  lower  border  of  thi;  intcrmkl  obtrque  and  tmu^verdalU  muiicli^* 

This  nerve,  oot«meiM!!ng  from  tho  loop  fornierl  between  the  seeoiid  nud 
third  luiubnr  iiervet^,  on  emerging  from  the  owter  border  of  tbe  p?*i04S  mu^ele, 
cn>8&ea  the  iliiiciB  iiiUBcle  below  the  ilio-iiiguiaal  nerve,  and  pa^eaiug  beae&tU 
Poupart's  ligament,  reaches  the  thi^b  beiieiitb  the  anterior  Bnperlor  illae 
hpiiie,  wbete  it  divides  into  an  anterior  and  a  ponttri or  branch  distributed  to 
thti  integument  of  the  outer  side  of  the  bip  and  thigh* 

(a)  The  poHeriar  hramh  perforates  the  faJiei*  i»ta.  And  subdirMes  into  two  or 
^  otht?r»,  which  turn   backwards  aud  supply  tbe  ftkin  upon  the  outer  surfa<^  of 

I  limb»  from  the  upper  border  uf  the  hip  bune  nciirly  to  the  iniddlo  of  the  thi^h, 
flThe  highest  among  Lhcm  are  creased  by  the  cutaneous  branches  from  the  last  deruaL 
nerva 

(5)  An  arii^k>r  hnxnth^  the  continuation  of  i}w  nerve^  is  at  first  contained  In  a 
shejith  or  carnal  formed  in  the  jjubetauce  of  thtj  fascia  Ixita ;  but^  about  four  iuehea  ^ 
below  Poupart>  tigameutj  It  cntena  the  Ni:it>cu  tan  eons  fuUv  tissue^  and  ii}  dL.^tril>ut<^i] 
nlong  the  onter  part  of  the  front  of  the  tbtghj  ending  iiear  the  knee.  The  principal 
olfiiets  spring  from  its  outer  aide.  In  eome  cases,  thii  h ranch  reachd  ^uite  down  to 
the  knee,  and  communicates  there  with  the  internal  aaphonoufl  nerve* 


The  obturator  nerve  (inteinal  cnlral)  is  diatributed  tn  the  adductor 
inu^des  of  the  thigh,  and  to  the  hip  and  knee-jointsi.  It  rLrise-s  frotu  the 
lumbar  plexus  by  two  root«,  one  from  the  third  and  the  otb^r  from  tbe 
fourth  lumbar  nerve,  Havijig  emerged  from  the  inner  bolder  of  the  psoiia 
mnscle,  opposite  to  the  brim  of  the  pelvic,  it  runs  along  the  ude  of  the 
pelvic  cavity,  above  the  obturator  veRsele,  a.^  far  as  the  opening  in  the  upper 
part  of  the  thyroid  foramen,  thrangh  which  it  escapes  from  the  pelvis  into 
the  thigh*  Here  it  immediately  divtdei  iii4;o  an  anterior  and  a  posterior 
branch,  which  are  ieparated  from  one  another  by  tlie  short  adductor 
muflcle, 

J, —The  animor  poriion  communicates  with  the  accessory  obturator 
nerve,  when  that  nerve  is  present,  and  descends  in  front  of  the  adductor 
brevis  and  btd^biud  the  pectiiieus  and  adductor  longus  mu Helens.  It  givt;^ 
branches  as  follows. 

(a)  An  aHictt^ar  hrauch  to  the  hipjoint  ariaeii  near  I  he  thyroid  raemhrane. 

(6)  MitJ^mdar  hrmnchcs  are  given  to  the  gmcilU  aod  addurtor  longus  muBclcs,  and 
occaaionfllly  ako  othern  to  the  adductor  brevb  and  ficctinena. 

{()  The  tentiinai  tmg  lurcw  outwards  Open  tbe  femoral  artery,  and  aurrounda  that 
ves^l  with  small  filumenta. 

(fi)  An  ofTaet  ut  the  lower  l^order  of  the  adductor  longua  commnnieiites  beneath  , 
the  fuaoia  with  the  internal  cutaneous  branch  of  the  anterior  crural  nerve,  and  with 
hrMnch  of  the  internal  buphenou^  nerve^  forming  a  eort  of  plexus, 

Ocai^i'iuii  tuiftiivom  itcruc— In  «ome  In&taacesthe  t^oiniuunicating litanch  diw 
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It  kf^ger  iluiti  wntti!\,  and  ilesccndi  ahug  the  posterior  bord<?f  of  the  lUirfcortiia  t^  tlto 
r  d(k  of  tlic  knee,  ^liere  it  poj-foratca  the  foacm,  t:omuiuii(cjiiM  with  the  intefujil 
oa*  n«rTt,  aJicl  ei^teuda  dgwti  the  inner  fiide  of  thcs  limb^  supplj'ing  the  ftkiii  «« 
r  «ji  ili«  middle  of  lh«  ]«f; 


HfiTU    TTIIfi  DliilRililTTlofl   Of 

<»f  tra  KKKTid  iuli^litlj  idtoiod 
8e1itit»dtK     ^ 

ihv  fut  rih  ;   ^,  quiulnitiiE  luiu^ 

9  muiwle  ;  ^f   oblkjuc  Jind    trmiiji- 

lELUiicJfft  out  ntrnr  th<^  crcr^t  of  the 
ihiim  AJid  turritnl  dowii ;  d^  |tube4  ^  k, 
Aftdmc?tur  Urv'¥l»  intiaole  ;  f^  peeticKiiia 
diTidftd  »jid  turned  f>aiwmrds ;  f/,  addtio 
U^  totifna  ;  1|  itio^lijpogiwtnd  neri^e; 
£.  Uio-tiir^iiiiil  ^  3,  e^t^rtuiJ  cutAueous ; 
f  ^  ftiit«ri{?<r  era  tut ;  £,  tbooesaorf  6hi\i- 
miar ;  d,  obliirmtor  n    -   ^  -  *'i  the  ao- 

fenltc^'^rfij^i  in  two         :  v^t  hhart 

mair  tlielr  ongtn  ;  3,  S,  lumhar  ponkn 
of  lb«  fttb^iibled  «jrmpaih4£Uo  eonL 

Wlufi  thl»  coUitKHtiu  bmnch  of  the 
rncr^e  b  |tre*ent.  the  luieriinl 
I  braiDch  or  ilic  ^^n  tenor  cm  ml 
ii«rr«^  H  »njiill,  the  stze  c»f  ihc  two 
nert £4  beafing  aii  invert  pruportioa 
to  cftcli  oUier. 

JBL — The  pmkrufr  or  iifr;>  part 
of  the  obiitrator  narve^  li^tviu^ 
pwMed  thft>tigb  a<Jtti0  fibf^oA  of  the 
extern  111  obtumt^r  miuKle,  ciTOrteii 
b^-liiud  the  short  &ddiiolcir  io  ihe 
fiire  p^ui.  of  tbc  addiioior  mag- 
tiiiii«  wii«re  it  didddi  in  to  many 
bmackaa,  all  of  which  enter  tboee 
mifticl^^  excepting  ooe  which  is  prolonged  downwards  %o  the  knee-joints 

(ri)  The  m I wrii^fir  branches  suppl J  the  entoronl  ohtumtor  and  the  great  adductor 
mn^Tc.  -Aiih  the  «hort  udducior  tkhQ  when  thia  musck  receires  do  braDcb  from  the 
mu\  ^fi  ofihc!  ucrve. 

ij~  'Htitir  lirAiieh  far  ibe  knee  rcsta  1.1  iirat  on  Ibe  adductor  mafftiuii,  but 

|i«irli>mt«B  llu?  lower  fibres  of  thibt  mtiscle,  lUid  tEiu»  reachei  the  upjktr  part  of  Ihe 
p«^t«^  ifiH/ee.  aSupported  hy  ttic  popliteal  artery,  and  tcndtitj;  hlainonts  araund 
tiat  fianfl,  the  nerve  tlien  deacendf^  to  ihe  b»ck  of  the  kiiee-Jidut,  nnd  enten^  ibo 
irticvlfttioQ  throngh  the  posLedor  ligament.  (Tbom!i>nj  **  JUindon  Med,  ftnd  Surg, 
iotimat/*  No*  %cr.) 

ACCESSORY    OBTUKATTJH    NEaVE, 

The  njcosmoTj  obturator  tierve,  &  Bnioll  and  iticonstnni  nerve^  aming'  from 
r  obturiitor  nerre  ue^t  itii  upper  end,  or  eejmrjitelj  from  the  name  nerves 

rt}itf  plojtua^  dt.N?ends  along  ibe  inner  border  of  the  p&oaji  mu^ltj,  over  the 
|rslM0  bone,  and^  passirig  behind  the  peoiineus  miiiscle,  eudi^i  by  dividing  tiito 
atvctB]  branches.  Of  these  one  joins  the  anterior  brzLUch  of  the  obturato^r 
U€tfti  ;  iwjuth*.r  i>enetrate»  the  pootiueits  on  the  under  siirfkoe  ;  wbiki  Ik  J 
lliini  fiitlcm  th«   hip-joint  with  the  articular  artery* 


€61 


THE  LUMBAR  PLEXTTpt. 


Tliii  ncrvv  18  ftometinien  itnaller  ibnu  nmm},  and  etida  in  SlamenU  i^hicb  porfi^Tat^ 
the  cttfiaute  of  the  li}p Joint.  When  it  is  idtogeUjer  wanting^  the  btp-jomt  rtK^ehe^ 
kfimcheiL  rrom  the  obtumtor  nerve. 

Sitmmary.^Th^  obturator  nerve  and  accessory  obtnra I  or  (♦ire  bmiiche«  to 
the  yp  iittd  knee  joints,  also  to  the  adductor  mus^cles  of  the  Ihigh,  aiid,  hi 
ftOiiie  ciw*e»,  to  tlie  pectmeun.  OccaMioHnlly  a  cutaii^otia  bniueh  deflOftidH  to 
the  inner  Ride  of  the  thigh,  and  to  tbeinuer  aud  tipp  r  part  of  the  leg. 


ANTERIOR  CRURAL  NERVE. 

Thii  nerve  i^  thw  Urgtat  branch  of  the  Iniutnir  plexus,  and  is  Jcrivea 
prind [tally  from  the  tbitd  mid  fourt)*  JumbiLr  utiJ  vcfi^  but   in   part  atao  from 

ihd    G^cotid.      Eiiiurgmg    fiom    tha    onU'i 
Pig.  4 3 J*.  bordt?r  of  the  |>soa*  tin»«t:le,  near  it«  lowL^r 

pMt,  it  detocnds  iuto  the  thi^b  in  iIm 
groove  between  that  unihcltf  aiid  Ihe  iliacim, 
nti'f ,  therefore,  to  tlie  outride  of  the  femoral 
bhjod-vei^sels.  It  now  Ix^comen  flattrn*  d 
out  and  divides  into  I  wo  part«,  one  of 
which  i»  cubmeouH^  while  the  other  is  di»^ 
tributi'd  to  niu.s  li59h 


Fif.  439. — D«K?  Nkhvk*  tiF  niit  Awtkbioh  a^p 
ItitiitH  ^ART  i*r  TUR  Thiou  {(vom  S»pi>ey  artcr 
Utrftcbluld  arid  LDVeilJ6K     ^ 

I,  antenor  cmnil  nerve  ;  2,  bniuchp^  given  la 
the  iliHCua  tutifrck ;  ?,  lunMch  to  tlitf  Loiter  |>nrt  «»r 
lite  psoas  ;  4,  lurge  luusculo-cutantoua  lJl^al^d»lJi, 
divided  lo show  tlie  ii<?eptr  nerves;  5  and  G,  luiu- 
cubr  fiUmc'iiCfi  from  the  ftmall  mnscuto-culatietiua  ; 
7\  ttrit^ii)  uf  the  cataci^oui  brvnohes  ;  8,  eoiiitnuui* 
c^itin^'  jilftfuent  of  the  intc^rDal  eutamsons  nei've«  ; 
9t  brauchea  to  the  rectus  ;  10,  branch cg  t-D  the 
rmfitaB  externaB ;  It,  bmncrhofi  lo  the  nutua  ititcr- 
nns;  12,  internal  Kapbenoua  i](?rve;  18,  itfl  patellar 
brJiiich  ;  11^  lU  tontiiiuiitinn  duwu  the  \^g\  35, 
oUurator  nerve;  16,  bmnch  fri>m  Ihe  obtunitor 
nrrre  to  the  adductor  longu a  ;  IT,  brAach  to  thi^ 
atldat!t<>r  bi-evia  ;  IS,  branch  to  the  gtnciliii ;  frum 
this  a  fihment  is  pmtongul  ilowuiAards,  1o  aaite 
with  the  ]j1cxiiii  foi  med  by  the  union  of  bmncheB 
frf^ni  the  internal  eutaueoiis  ami  iuteru&l  Ea]iheaous 
nerves  ;  19,  deep  branch  of  the  obturaiar  nerre  to 
theaddact^jr*  miignua  ;  20,  lumboiaeFal  trunk  *  *il, 
Its  union  with  the  lUi-at  j^acntl  nerve ;  22,  22,  lum- 
bar and  eacTiil  |.«rt  of  the  syinpatbetit?  nerve  ;  23, 
extexnal  cutaneona  a«rTe  fioto  tlie  iuinbar  plexua. 

Brancht*  of  iht  trunk — The  branches 
given  from  the  anterior  cniral  nerve  within 
the  abilomeu  are  ft^w  anrl  of  3inall  size. 

(it)  The  iljftais  receirca  three  or  four  iinall  branchei,  which  are  directed  outwardi 
from  the  nerve  to  the  fore  part  of  the  nius<;1e. 

(6)  The  nertH:  of  tkt  ftmond  aiffiry  is  a  email  branch  whit4i  divides  into  numerona 
fiJatnents  upon  the  upper  part  of  tbat  vessel.  U  sometimes  ai  iften  lower  down  than 
u^ual  in  the  tbigh.  H  may,  on  the  otber  hand^  be  found  to  tiikc  origin  above  the 
ordiuarjr  po.^itian  J  and  iu  Lhl»  ca^  it  proceedi*  from  the  middle  cutaneous  nerve. 


AXTfiRlOR  CRUHAL  xerte. 


m^ 


]p  dtber  caae,  lU  uUi- 


mktt%  ibal  bmacli  »|riinga  from  or  tiejir  Ihe  fiimbiLr  [ilejrue, 
'^  '  t  ilLiU-iliuiipti  ia  lh«  tftme  at  that  alfo&cij  de^crUicd, 

Ttrmitifil  hraf%chu, — From  t^e  jirmeipal  or  termiaiil  divisioufl  of  the  nerve 
ilte  reinainiNg  bniaches  take  their  rlae  &»  follows. 

From  th*j  ugpERrji^iAC*  uivisioji  ijutaiieoua  brauohe^  are  given  to  the  ford 
imrt  of  the  tliigh,  ftnd  to  tht*  tim^r  mdta  q£  the  leg.  They  aro  the  mlJiila  aud 
Inleniftl  entaceoiui  oerveip  And  the  internal  gjtpheaona  iierva^  Uau  of  the 
moflela*,  the  Butodui,  receiveii  its  nerves  from  tbiA  group. 

nm  Dxsp  BRAxcirBB  Atipply  t\m  muscles  on  the  fore  part  of  tho  thigh,  m\d 
I  lEe  pt?otiiii^i]a   inuAcle.      The  hnihch   to   the  pectineu^j  hovrever,  Boxnti* 
i  tfom  the  iuperficial  part  of  the  tniuk. 

Th«  branch  to  the  pidtHrug  muficle  eroei^eH  itiwurdei  liehlud  the  femoral  ve«^U, 

btil  enters  tbc  mu^elv  an  the  interior  aiipfict. 

The  Mirtorina  muacle  rc<?ei¥e5  three  at  four  twipi  which  ttrwe  In  eamnion  vrith 
Ibe  taiatieotui  n^rveip  and  rcnch  mof^tl/  the  upper  part  or  the  mtisele* 

Tilt  re^ti*  niQ»c1e  rftcciires  a  cltj^tmcil  bram^h  on  lis  un«Ier  aurfjie^. 

The  iit?rvc  fur  ihe  tMittas ej^hrnuM,  of  can.Hit!erab(e  flixcj  ile^wicticl.^  with  the  hrarichea 
ef  Uk«  eiterrml  drcumflci  artery  towaril«  the  lower  part  of  the  muscle  JtgiveA  off 
a  hm$  AiondvT  artieniar  fikment^  which  reaehei  ihe  knee  uad  penetrAtoi  the  fihroui 
csfitale  of  the  joints 

Another  I&rs^e  nerre  dividi^  Into  tiro  neU  of  hraQcbea,  whkh  enter  the  wuhu 
iwUmuM  and  the  crurtus  aUdut  the  middb  of  tho^e  miucles.  The  nerre  of  the  r»atiie 
laleriMA^  befi^re  peoeiratitig  the  muf^cubr  fiLSclculi,  gives  a  Jimall  braneh  to  the  kuee« 
jolni.  Thii  itrtiadar  nerre  pa3«e4  nlong  the  utiernal  iaternmicnlar  eepLaia  with  a 
^noiefa  of  the  aaiuitomolic  artery^  as  far  as  the  ianer  Mde  of  the  joint,  where  It  per- 
the  eapiialar  ligaraeot,  and  b  directed  outWHrdt  ou  the  i^vuovial  mernbfiLue 
I  lh«  ligaitientatQ  patellic. 


a    Ml  DHLS    CnJTAKEOrs    XERV^, 

The  middle  cutaoeona  ntrra  either  piereea  the  faaci&  lata  divided  itito  two 
hfmUQhe^  about  four  inches  below  Fotipi^rt'd  lignmeiit,  or  a<i  one  tniuk  which 
aooa  aeparatee  into  two  branehea.  Theao  bmnehen  deacend  »ide  by  side  on  the 
for^  part  of  the  thigh  to  the  inner  aide  atvl  froot  of  the  patella.  After  or 
before  the  nerre  \ms  beoome  suUeut  in^^ouB,  it  ootnmutjicatua  with  the  crtiral 
braii<^b  of  the  genito- crural  nerve,  and  aliio  with  the  inter tjal  outaneoitfi^ 

Thin  nerve  iioEnetiirtes  arises  from  the  ^interior  crurnl,  high  up  within  the 
abiouieii. 

C     JKTRR>'AL    (.'LTANKOt  »    NEKTl.  • 

The  internal  cotaueoiiis  nerre  givea  branches  to  the  skin  on  the  inner  aide 
of  the  thigh,  anil  the  upper  part  of  tbo  leg  ;  but  the  extent  to  which  it 
ivaeliea  Taries  wilb  the  pre^uc^e  or  absence  of  the  "  oooMianal  out4ineoui  *' 
bfmneh  of  the  obturator  nerve. 

Lying  Iteueath  the  fascia  lata,  thi»  nerve  descend!  obliquely  over  the 
upper  part  of  the  femoral  arttiry.  tt  dlviiiL-Fi  either  Ln  front  of  that  vetiael, 
or  at  the  inner  Bidej  into  two  brauehe^  (one  anterior,  the  other  internal), 
which  pieirce  the  faacia  eeparatvly.  These  two  branches  E^ometiutca  nri.^  m 
di^tiDet  offsets  from  the  aijpifrficlal  part  of  the  anterior  crural  nerve. 

The  distribution  of  the  internal  cutaneoua  nerve  h  ae  foUowt. 

(a)  Srarndtts  prtm^ut   to    dim^ioth  —  Before    dividing    ieto    its   tvro    aUimat#J 
bfiiii«li^  thia  nerve  give*  off  two  or  three  eetaneoaa  twlgi,  whl'h  ftijuompany  the  j 
iq»per  part  ef  the  Iod^  t<ia|th£nuiua  veiiL    The  highest  of  thete  p€Tfomte<^  th^ 
*  X  X 
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near  the  esifihenoTj^  opening.  Rod  reaches  dovrn  to  the  niidille  of  Uie  tbfgli.  Tfi« 
oLliertt  a|>jiisar  hencnth  the  alula  lower  down  by  the  lide  of  lUu  vein  ;  one,  larierer  tlitin 
iKe  re^l.  po^sei  thri^ni^li  ihe  luKrm  nbout  the  njiddle  of  the  t^njrht  and  i?}[l<7nrk  to  tlie 
knee.  Jrt  some  ink)UJitei«,  ibe*t»  Kinalj  bmn^hpa  spring  dircetly  from  thfl  interior  crar^l 
nerve,  am]  tlii:y  often  cummmiU'^t^  whh  eaeb  otht^r. 


^ 


Fip,  140. 


t^B  '^^  " 


Pig.  440.— CtJTASiiiUja  KEftvk^  OF  tnK  ABfTmidii 
mii  liTNBit  PAkT  or  THK  Tutou  {from  Sa^U'i^'jr 
aft«r  Hlrachfetd  ant!  IjeTt^iUi).     ^ 

li  external  i?aiiineoat(  neire  ;  %  2,  mid  (He  ciitn* 
neo4i»  bmncli  uf  the  anterior  era  rat  pausing  tbri>DgU 
tbe  lart^rias  niuide  and  the  f««eia  ;  3^  S,  anterior 
JlTUiioti  of  the  internal  ciitan€«ni  -  4,  tilaiitent  iu 
tfae  mrtonus  ;  5^  inner  nr  jKHtertnr  diTiAitin  of  the 
internni  ciitanconfl  ;  6^  itfl  in  ^  per  fie  ml  Lranch  to  Ibe 
ineidt?  of  tlit*  knecr  after  ^jerfomtin)^  the  fascia  i  7, 
deep  or  eomnitjnioiitmf  branch ;  B^  auperfieinl 
btaueh  of  the  ma«C(tht-et}taaeou«  of  the  cmral ;  I*. 
patelliir  bratu  h  of  the  interna!  aapbt^noiis  nerve  ; 
10,  epritinniaiiin  of  tbe  siipbi'notiH  down  tUe  leg. 


> 


(&)  The  unt€i'lor  frrttmht  descend tnpc  in  a 
itraighi  line  to  the  knet?^  fjcrf^rateif  the  faJicla 
lata  iu  the  lo^er  psirt  of  the  tJilgh ;  it  aftcr- 
wiLrdn  mna  down  near  the  InLorniU'^eular  septiioi^ 
giving  off  fHaments  on  each  side  to  the  Hkin,  and 
In  finiiily  directed  over  the  patella  to  the  outer 
Ride  of  the  knee,  it  c-omnmnicateH  above  the 
joint  with  a  branch  of  tiie  long  sapbenoiM 
iier^e;  and  aotnetlme«  it  t*ikes  the  place  of  the 
t   ,       ,.  t  I  bramdi  UHnally  given  by  the  latter  to  the  inte- 

gument over  the  pntclla* 

Thin  hraufsh  of  the  internnl  cittaneoua  n«rve 
eotne times  lie*  above  the  fiieeia  in  itA  whole 
length,  tt  cM^cadonally  glvei*  o?  a  cataneon^ 
flbiment,  which  accompanies  the  long  Aaphenous 
vdn,  And  In  sotne  case^  It  coiiimumcate&  with 
the  branch  to  be  next  deKcHlied. 

The  innfT  hninch  of  the  internal  cntanenni 
nerve,  descending  along  the  posterior  border  of 
the  ear  tori  U9  muscle,  perforates  the  fascia  lata 
at  the  inner  aide  of  the  knee,  and  comronnicatea 
by  a  smaU  bmneb  with  the  internal  iapbenon^ 
nerve,  wbieb  here  defends  in  front  of  U,  It 
gived  i»ome  cnt4ineoug  filaments  to  the  lower 
pArt  of  the  thigh  on  the  inner  side,  and  is  dis- 
tributed in  (ho  b^kin  uiHvn  the  inner  ^ide  of  the  leg.  Whikt  beneath  the  faa^^ia,  thU 
branch  of  the  intcmj*!  cntimcous  nerve  joina  iji  an  interlaeement  with  offE^Li  of  the 
obturator  nerre  below  the  middle  of  the  thigh,  and  with  the  branch  of  the  aaphenouft 
nerve  nearer  the  knee. 


V* 


The  ititernal  or  long  fiaipbenoim  nerve  is  the  krgeat  of  the  cutaneonis 
branches  of  the  anterior  onir^d  nerve,  In  aoma  eas«3  it  aiiaea  iu  couuectiou 
irith  ono  of  the  deep  or  tnuneular  branches. 

This  nerve  in  deeply  placed  aa  f ar  aa  the  knee,  and  ia  Biibcntaaeona  in  the 
rest  of  ife  course.  In  the  thigh  it  accompauies  the  f**moral  vefiaek,  lying  at 
iirst  somewhat  to  their  outer  sids,  but  lowc^  doirn  approachitig  clojit*  to 
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tbem,  a&d  pfta.niig  beneath  the  same  aponeurosis.  Wheu  the  Tenaek  pasA 
ihrougU  the  opeuiug  in  the  a^lJuctor  muscle  into  the  poplite&l  ftpiw^^  the 
iia.phe»otu  nerre  ^eparaieft  from  them,  atid  in  coutujueil  downwi^rd^  b«uajith 
itie  sui^otiu^  miuicle  to  the  ix^uer  aide  of  the  knee  ;  where,  having  ft  rat 
giTea  off,  a»  it  lies  Dear  the  ianar  condyle  of  tho  femur,  &  branch  which  in 
ilklnbi;itod  over  the  frotit  of  the  pateUa^  it  becotues  siibeutnnejtis  by  piuruiug 
IliA  &MnA  between  the  tendona  of  the  sarioriofi  and  gmcilb  luuaclea. 

Tkm  tkerve  then  sooompaaies  the  saphenous  vetu  aloug  the  inner  Mde  of 
tlie  1^  And  pasatBg  In  frotit  of  the  ankle  ia  distributed  to  the  iuuer  Hide  of 
Ibft  iooL      In  the  leg  it  ia  eotitif^cted  with  the  intemal  oiitaaeouis  nerve. 

The  distribution  of  the  brancbea  ia  as  follows 

{fj)  A  <m/imttnifnfiu*j  brunch  h  given  offabeot  tbe  midille  of  the  tbiijb  to  join  in 
the  inlertaeemetii  fonaed  ben^th  the  faida  lata  bj  this  nerre  and  bmnchea  q»f  tiitj 
eblaritar  »nc|  iutenml  cutaneous  ncrrefi.  After  it  bai  left  the  apoi^eurotie  coferlng 
of  the  fc£tioral  wtsith,  tbo  intertial  ^ptienoun  nerre  has,  in  aome  casea,  a  further 
eo&neetMm  with  itne  or  other  of  the  uervea  just  referred  to, 

C^)  The  htt%n^  to  ilte  iuU'jutniftd  in  frr/nt  of  the  paiHta  perfomtCi  the  aartorlus 
Bwele  atid  the  !a»cia  lata;  ami,  having  rcocired  a  communlcaiing  oflf^et  from  ttie 
iatftmal  emtaneetu  nerro,  iprcadu  out  upon  the  fure  pari  of  tb«  knee  ;  and,  hy  uniting 
with  hf«tidk«i  of  the  middle  anil  tfxteruitl  i^uUneoixs  nerves,  forma  a  plexu4«*plexua 


b 


(<>  A  hrmtieh  to  the  inner  ankle  ia  gWen  off  in  tho  lower  third  of  the  leg,  and 
ilgawiiid*  along  the  margin  of  the  tibia. 
(<f)  Fllanietiii  from  thij  nerve  enter  the  tar&nl  ligaments. 

Iliffpifiutry, — The  anterior  crural  nerra  ia  diatiibuted  to  the  akin  upon  the 
§pm  fMt  And  initer  auie  of  the  thigh,  oomioetioing  below  the  termination  of  the 
Qio-uiKnliial  ind  genito-orural  uerves.  It  furniBheB  ahH>  a  cutau^ous  nerre 
to  Ibe  inner  iide  of  the  leg  and  foot.  All  the  musalei  on  the  front  and  outer 
wla  (xf  Hue  thigh  reeet?e  their  nerf ee  from  the  anterior  crural,  and  the  pee- 
tiaom  is  aIso  id  part  auppUed  by  this  nerve,  anil  in  part  by  the  obturator. 
Jht  tenaer  musi^le  of  the  faada  latA  is  aupplie^l  from  a  different  aource, 
the  superior  gluteal  uerre.  Liksily,  two  bmuchea  are  give  a  from  the 
craral  neri^e  to  Qte  knee-joint 

fIfTH    LUMBAIfe   KS&VB. 

*rh»  interior  branch  of  the  fifth  lumber  nerve,  having  received  a  friaciculn* 
the  nerve  next  above  it,  deacends  to  join  the  first  Macral  nerve,  and 
form  part  of  the  aacral  pie  ma.      The  cord  result  lug  from  the   union   of  tho 
t&k  with  ft  port  of  the  fourth  nerve,  is  named  the  (ajnbo-^acral  nerve. 

SUPEBIOR   GLUTEAL   NERVIL 

Befofo  joining  the  first  aacral  nerve  the  lumbo-Baeral  cord  gives  off  from 
hsIuBd  the  ftnpetior  gluteal  nerve  ;  thia  ofiset  leaves  the  pelvis  through  the 
ha^  sacro-Bciatic  foramen,  above  the  pjriformiB  muscle,  and  divides  like 
the  gluteal  artery  into  two  branches,  which  are  distributed  chiefly  to  the 
smaller  gluteal  mnaclea  and  teu^r  of  the  fascia  lata, 

^{li)  The  tipper  branch  runs  viih  the  gleteal  artery  along  the  origin  of  the  gluten i 

HUbus,  Hill  is  lost  In  it  and  in  the  glatena  mediuA, 

Bfftf  The  jbtoer  branch  eresaes  ever  the  middle  of  the  glutem  minimus  between 
t%b  and  the  gintena  mediuA,  and  Kupplymg  filaments  to  both  those  muieles,  Is  cow 
Uft»ed  forwards,  and  termloaiea  in  the  tensor  mnsele  of  the  £weU  lata. 


(M^  THE  SACRAL  NERVEl^. 

ANTERIOR    PRIMARY    DlVrSFONS    OF    THE    SACRAL   AND 
COCCYGEAL  KERVKB, 

THE    BLACBAL    NBEVES* 

The  aaterior  tli vision i  of  tin*  fir»t  fotir  Bncr»l  iiwrvet  emerge  from  the 
apinal  canal  hy  the  anterior  aacr&l  fommiua,  hud  tht?  tifth  pas^^e^  out  bt^twei'u 
tke  iaartim  and  coccyx. 

The  Erat  tvro  sacral  nerves  are  large,  and  of  nearly  equal  mx&  ;  the  otlierK 
diminish  rapidly,  and  the  ^fth  is  exceedingly  »ilenden  Like  the  anterior 
dtvklons  of  the  other  apinal  uerve»,  those  of  the  sacral  nerves  commt) ideate 
with,  the  fiympathetic  :  the  coDiinuuicatiug  cords  are  very  fthort,  a»  the 
by m pathetic  gaugli^i  are  close  to  the  iuner  margin  of  the  foramiua  of  the 
sacrum. 

The  first  three  cerves  and  part  of  the  fourth  eon  tribute  to  form  tlie  sacral 
plexus.  The  Sfth  ha$  iiu  shaie  in  the  pk'Xiia, — it  ends  on  the  hack  of  the 
eoccyx.  As  the  dencription  of  the  fotirth  and  fifth  aacrat  uerves  and  of  the 
coccygeal  will  occupy  only  a  ishort  apace ,  thes:^  three  nerves  may  be  noticed 
fir»t,  before  the  other  nerves  and  the  numerous  branches  to  wbich  they 
gire  rise  >re  deftoribed. 

TffB   roUETH    MAUEAL    NEEVE. 

Only  one  part  of  the  anterior  division  of  this  nerve  joins  the  saurnl 
plex:us  I  the  re inai rider ^  which  ia  nearly  hidf  the  nerve,  supplies  branehes  to 
the  viscera  and  musclea  of  the  pelvis,  and  seudi  doiviivra.rdi  a  Cionneeting 
filament  to  the  fifth  nerve. 

(u]  The  visf^ftal  hranchM  of  the  'fourth  socrd  nerve  are  directed  forwards  to  the 
lower  part  of  the  hladder,  and  Gommunlcnte  freely  with  bratiches  from  the  ^jmp^- 
tUelic  nerve.  UETseta  are  distributed  to  the  Beighbouriag  yUcenij  accord if^g  to  the 
sex.  They  will  be  deacrlhed  witb  the  pelvk  portiou  of  the  sympathetic  oerve.  The 
foie^ing  braDchea  are,  \n  iioine  instances*  furnished  by  the  third  sacral  nerve  LD,!itead 
of  the  fourth^  and  not  uuDcqueatly  from  both  uf  these  nervej^ 

(6)  Of  the  miistitLar  btytucAeB,  one  ^uppUo^  the  levator  tJH$\  pjercmg  that  muscle 
on  the  pelvic  surface  ;  another  enters  the  co€Cff^fus.  wbiUt  a  tliird  en  da  in  the  e^/ern^/ 
j^iftoler  muBdo  of  the  rectum.  The  la&t  branch,  after  poaaiiig  either  through  the 
eoeqygiiiSf  or  between  it  and  the  levator  anti  reaches  the  perlnasum,  and  U  distributed 
likewise  to  the  int^umenU  between  the  anas  and  the  eoecyx. 

THE    FIFTH    »ACKAL    KEEYB. 

The  anterior  brAuch  of  this,  the  loweit  »acral  nerve,  conies  forwards 
through  the  eoocygeuEi  muscle  oj^pOHite  the  junettou  of  the  ^Mtoruni  with  the 
firat  coccygeal  vertebra  ;  it  then  descends  upon  the  coccygeuis  nearly  to  the 
tip  of  the  coccyx,  wh^re  it  turtia  backwards  through  tlie  fibres  of  that 
niu&cle,  anil  ende  in  the  in  tegument  upon  the  posterior  and  lateral  aspect  of 
the  bone. 

A  a  soon  as  this  *nerve  appearit  in'  front  of  the  hone  (in  the  pelvla)  it  i&  joineil 
Ljf  the  descending  filament  from  the  fourth  nervej  and  lower  down  by  the  small 
Mntcfior  division  of  the  cocevgeal  nerve.  Jt  aiipplie*  small  6liimente  to  the  coccygeua 
mtii^ole. 

THE    OOCCYGEAL    IfERTE, 

The  Anterior  branch  of  the  coccygeal^  or,  as  it  U  sometimes  named,  the 
jiith   amoral  nerve,  is   a  very  small    filament      It  escapes  from  the  apintil 
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_  I  %^  the  tenntB&l  opening,  pieroes  the  saiaro^aciatic  Itgftment  and  ths 
eoccygeiiA  muscl^  and,  being  joined  upon  the  side  of  the  coacyx  with  th^ 
&Hk  Bftcml  nerfe^  putftkea  in  th«  distribution  of  tlmt  nerfe. 


THE  SACRAL  PLEXUS. 
The  Imnbo*sacfal  cord  (restiUing  zis  before  described  from  the  junction  of 


OfrrLiMit  ov  TBI   LuKBift 
AH&^ACiuL  Plexus X9  wjtb 

TBB        PAUSOrPAL        NCAVUd 

Tk«  refefeaeei  to  tbe  aerrcA 
of  ikm  Wmhti-  pteinfl  wj]]  be 

iaoMd  u  p.  e5&.     DXir, 

root*  of  tlii!  lut  doTsal  nerre  : 
LI  to  V,  r(H}tA  of  the  £?« 
lumbar  nerreft ;  St  to  Y,  a  ad 
GI,  rooia  «f  Uie  fire  sacral 
.■■d  ilw  oocef^god  serve«; 
IT%  ¥',  Ic«p  from  the  art- 
t«ni>r  irriiuarj  bmticliet  of 
fourth  and  A  fib  lumbar 
vcsi  farming  the  lumlio- 
owd;  3,  iuperior  glu- 
i  a«rve  ^  3C,  ucrftl  plexus 
dlag  ID  th«  greal  adalic 
ve ;  4,  leaer  lemtie  Berre, 
from  lb«  ple^Qi  pos- 
rlj  ;  4%  inferior  gluteal 
bcbpH  ;  5,  inftrior  poden- 
;  £'i  poateriOT  citUtieottff 
tie  tbigh  and  leg  ;  6,  6, 
chea  ta  tli«r  obtatator  in' 
ima  Aod  geioellui  taperior  ; 
ff  t',  bnaJoliei  to  the  ge- 
illoa  inf#HoTV  quafdimtm  and 
|lip^ioLii( ;  If  tirif i  to  Iha 
jrifbrmii ;  B^  S,  pudie  fnim 
he  first,  ffecood,  third,  and 
arth  HLCTjJ ;  9,  Tiiceral 
i  ;  ^,  twig  to  the 
mm  }  10,  cutaneoai 
i  thm  foortli,  wh|db  paasn 
fioaad  the  bver  border  of  the 
i;  llj  cQccj- 


Fig.  UK 


lite  fifth  Mid  part  of  the 
fourth  lumbar  nerves), 
the  A  titerior  dlTiHious 
of  the  first  three  fiAcral 
tierri^s^  and  part  of  the 
fburtb^  nnit«  to  form 
tys  pkxoB,  Its  com- 
•ti^etion  diffen  from 
thmt  of  the  other  spi- 
sil  nervons  plexnao^ 
in    thia   rtipect,    thi^t    the    several   comttlueut    nerves    cuterina    ni^ 
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fiiiit«  into  dtie  broad  flut  cord.     To  the  place  of  xmion  the  nerves  proceed  in 

dilfeT^nt  directionsj  thiit  of  the  upper  oiiea  being  obliquely  dott^nWiLrdu,  wliile 
that  of  the  lower  is  noarly  horizon tol  -,  anJ^  an  &  coiiaequeuct^  of  ihi.^f 
diflfereuce,  they  dioiiiiiaU  in  length  from  the  lirBt  to  ihti  lafit.  The  luicral 
pit  xufl  rests  ou  the  a  ti  ten  or  &urfa<^e  of  the  pyriform  lunscle,  opposite  the  m]^ 
of  the  B&crum,  and  escaping  through  the  great  aa^ro- sciatic  foratui^u,  end  a  iu 
the  great  sclatie  nerve. 

Brancli&s. — The  Bacrid  plexus  gives  rise  to  the  i^reat  sciatio  nerve,  and  to 
variou<t  amaller  branches  ;  viz.j  the  pudic  uerve^  tUe  siuall  sciatic  nerv6,  uml 
branches  to  the  obturator  interoufl,  pyriformiH^  gemeUi,  and  t^uadiatus 
fern  oris  mu^ideB, 


AftTSOULAE    BBJLKCHES* 

a*  To  fthe  pffn/nnnis  musde,  onei  or  more  hranoh&i  are  given^  eLlherfrom  the  plexon 
or  from  the  upper  sacral  nerveij  before  they  reach  the  pJexua. 

L  The  firrm  of  thti  intet'md  cihturator  jintsde  arijiea  from  tlie  pari  of  fho  plexus 
formed  by  the  nul:in  of  the  lu [Qbo-aacral  Eiod  the  first  ftacral  oi^rreej.  It  turns  over 
the  ificliiiil  Hpioe  of  the  hip-hone  with  the  pudie  vefisela^  and  is  then  directed  forwiirdii 
through  the  amall  sacroKciatic  foramen  to  reach  the  Inner  iimrfaoe  of  the  obtumtor 
nhisele. 

r.  To  the  irvalur  aid  one  or  more  twiga  proceed  from  the  tower  part  of  the  plexus. 

d.  The  ^tqn-rior  gerneflm  recehes  a  fimall  branch,  whi^h  arises  from  the  lorer  pwft 
of  the  plcxiis. 

e»  The  small  nerTe  which  supplies  Hie  fo«w  gemeUng  and  qnudratu^  femoris 
jnuseles  sprinp  from  the  lower  |i£irt  of  the  plexus,  Coneealed  at  first  by  the  great 
gciatie  nerve,  it  paissca  beneath  the  gcmelli  and  the  tendon  of  the  internal  obturator, 
— lietwceii  those  muscles  dad  the  capsule  of  the  hip-joint,— and  readies  the  deep 
(anterior)  j^urfAce  of  the  quadratus,  U  furnishes  a  small  articular  tilament  lo  the 
back  piirt  of  the  hipjoint. 


TBE  FUDIO   K£ETfi, 

This  nerve,  arising  from  the  lower  part  of  the  sacral  plexus,  turns  over 
the  spine  of  the  ischium^  and  then  passes  forwards  through  the  smalt  sacro- 
Bcktic  foramen,  where  it  usujdly  gives  off  the  inferior  hpeniorrhoidal  branch. 
It  ia  next  directed  aioug  the  outer  part  of  the  iachlo- rental  foBsa,  in  a  bheath 
of  the  obturator  fascia,  along  with  the  pudic  vessels,  and  dividtja  into  two 
terminal  brancheaj  the  perlnseal  nerve  and  the  dorsal  nerve  of  the  peuia, 

A. — The  purinaal  nerve,  the  lower  and  much  the  larger  of  the  two 
divisions  of  the  pudic  nerve,  Uet  below  the  pudie  artery,  and  ia  expended  iix 
fiuperieial  and  muaoutar  branches, 

a.  The  tniptr^CifU  pei^im^al  branches  are  two  in  nambern  anterior  and  posterior, 
VChe  posterior  hranch^  whieh  first  separates  from  the  periuxeal  nerve,  reachlag  the  back 
part  of  the  ij^chio-rectal  fossa,  gives  filaments  inwards  to  the  skin  in  front  of  the 
anus^  and  turns  forwanls  in  company  with  the  anterior  branch  to  reach  the  sorotom^ 
The  tinttzrinr  hraUi^h  descends  to  the  fore  part  of  the  iflehio-reetal  fosaa ;  and^  paeaing 
forwards  with  the  superficial  perinfetd  artery,  ntmifiefl  in  the  aVin  on  the  fore  part  of 
the  scrotum  and  oti  the  peniiiu  This  branch  nendii  small  twigs  to  the  levator  ani 
muscle.  The  euperficial  perluiaa]  ncrvea  are  accompanied  to  the  scrotum  by  the 
itiferior  pudendal  branch  of  tbo  small  sciatic  nerre.  f  be  threes  hrandiea  are  some- 
limes  named  hug  ttcrolai  nerve*. 

In  the  female,  both  the  superficial  perlnoml  branebes  termiaate  in  th«  external 
bbium  pudendi. 

6.  Tlie  muscular  brttnchcA  generally  arise  by  a  single  trunk,  which  is  directed 
inwards  under  cover  of  the  tramircraalis  perinaji  muscle,  and  divides  into  offsets  whicli 
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uteii   t4i  th^  IrAtii^eimttft  penii«»l,  er«etor  penit,  accelerator  urmse,  ami 
^  nrctbneu 


t   Sl<rTider  filam^nU  *re  lent  la  ward  e  to  (lie  corpus  iponj^losum  ur^^thrro;  aome  of 
ibttw,  before  pcD^tmiln^  tlic  erectile  ti^ue,  rua  a  cousUierjlile  dUiiince  over  iu 


¥ig.  iV2, 


U 


ITI|.  112 — R]ii»T   SiDi   or  tmji 

Witn    TIIM    pRIMCII'lt.     NkRVIiS 

MsrLATU}  ^(tdoi  Hirnjbfddttiid 

Th0  left  trill  liu  beea  r^Traved 
»#  fftr  ]»i  tbe  c&cTtsru  behind  and 
ib*  MjmpbjYifl  iriibift  in  friiiit ;  the 

L'wimam  ^4  Uie  lotrei-  p&rt  of  tbe 

yi*t»|or  juii  bare  b^en  reniuriHt ; 
m^,  ibe  knrer  |«Tt  of  th«  aorin  ;  rt'^ 
fibcrd  on  ibe  fiflh  lumbar  r^r- 
Iclira,  heiir«eii  tbe  two  ewmRioo 
iti»f  arVries,  of  vbiofa  tlie  \t(i  h 
col  tb«iri ;  bt  tbe  tigbt  rutertial 
IftM  Afleiy  and  vein;  r^  tbe  iym- 
fbftrf  pablf;  ff,  ibe  divided  p)f - 
fif'  rmts  muftclc^  eloAe  to  tbt^  left 
aurfcuLar  turfae*  of  the  sacrum  ; 
<^  biilL  f.f  tb«  ttrttbm  cf>*ered  hy 
lii«  ji^'i%)i,Matur  tiritiH'  mUi^cl^  ;  tlic 
mtfTuifPiDoQA  p:4ri  of  lh^  itrelhia 
rut  khuit  i«  i=«c'n  j-aiia rug  into  it; 
J«  plaecil  oti  the  cr¥»t  if  the  itiumi, 
|«L4i»la  to  ibc  exlfrnal  cutaoeotii 
liYft«  of  the  tbigh  pa£iiog  over 
Ibtt  iliacfii  juu#cle;  2,  placed  ou 
tbe  [i«oa«  fiiiti<h%  ^oibta  to  ibe 
fLmiii  iifif  J  3,  ottumtor  nerve;  4  4,  plaeed  on  tbt'  luiutm-iai^ial  <wr^l8  ;  lUat  uf^ 

llw  I  I  inL»  Uj  the  jjliitt^al  arterj  out  tbort  ;    4^  the  BujHjrior  glut(.*ifcl  ii^rve  ;  ^^ 

*  i '  t,.  ^i.4deof  the  ngbt  sHCrml  plexui^  fjoiuta  by  four  tine^  to  theauturiurdivisioMi 

,rr  upper  lai^ral  tiervra,  wbirh,  writh  the  luiobo-sacTAl  c>>rdf  unite  m  the  idetu^t 
.  I  in  the  §rib  pitce  of  Ibe  iacram,  poluts  to  tbe  fiftb  sitcrivl  tienrcs;  [i'\  the 
Ti*o«iiil  bnnckei  pmE!«edifig  from  Ibe  tblrd  and  fonrtb  ancra]  nerves  ;  6^  placed  o»  the 
towtr  ptrl  of  tbe  coccjx,  liejow  tbe  I'oet^ygeal  nerves  ;  7,  placed  oti  the  line  of  diviHi«>u  **f 
the  pntia  tumm,  points  to  tbe  ncr ra  of  tbe  lerau^r  ani  inusele  ;  8,  phi^ed  at  the  tuwi  r 
bMiier  of  tbe  great  saero-iciaiio  ligameot,  pobta  to  tbe  ctitaneoui  nervts  of  thi'  aiiim  ;  U. 
■WTB  of  tbe  obtiimtor  Intcraua  ;  10,  tlie  pudie  tierve;  10\  ia  placed  above  the  luuttonlar 
Inkoelics  of  Itie  pi^nntal  nerve  ;  10",  the  auterlor  ami  poftteriorau|ier1ldKi  pt^^titieal  iietv&', 
attit  ttu  Ibe  iMrn>tain  tlie  diift^biitioQ  of  tbe«e  nerv w  uid  tbe  itiferlor  iTodcndal  nerre  ;  11^ 
tli«  ri|;bt  dirwal  n^srve  uf  ibe  [leniii;  ir,  the  Tier?e  on  the  left  cruH  penti  wlimh  h  call 
§b<«rl ;  li|  the  continuation  of  the  leaser  adatto  iterrc  on  the  back  or  tbe  thigh  ;  12^,  tb«| 
lii^trfiar  pftdvad/iJ  Inmcb  ;  13,  pUeed  on  the  traoarerve  process  uf  the  ^fth  lamb^r  i 
tebia,  marks  the  lo»ti$t  ttitaibttriyiiipatbetie  ganglion  ;  14,  pbcird  on  the  body  of  the  fin 
ffiece  of  tlic  uiniin.  p'^iuTi  to  tbe  upper  eacnU  syiD|)aibetie  g&oglia;  between  H  and  i 
gtr*  mt^n  tbe  reuiQiniug  gnnglia  aod  iyiupatheiic  nervous  eords,  u  well  aa  their  muoti  with 
Ibc  flbcfi)  and  eoccygeal  nerfea^  and  at  H^  the  lowest  giinglion  or  gaaglioa  iuipur. 


B. — Tbe  d&rml  n«re«  of  the  jjeni*,  the  upper  division  of  tbt^  pudic  nerfe, 
ftcrcoiDpftiiies  tbe  podic  artery  in  its  course  brtweeo  the  b)«ra  of  the  deep 
perinzeal    or   subpubic    fa?*cia,    and    afterwards    through     the    BaapeiiijMri* 
.lig&znent^  to  reach  the  daiBuoi   of  t^e   peuifl,  atoug  which  it  passeii  &»  fur 
tlui  glaiii^t  where  it  divides  into  filameuta  for  tbe  supply  of  that  part,     ^ 
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th©  peDU,  tliia  nerve  Jt  jdned  by  branches  of  tlie  Bympathotic  system,  aud 
it  mmh  outwar^is  numeroiisi  offseta  to  the  iiiteigmutiiit  on  the  upper  siirfticse 
jttjtl  ftiJes  of  tbe  organ,  inchiJiiig  the  prepiioo.  0«e  large  branch  penetrates 
the  corpti!!  caverno^um  peois. 

In  the  femiik^  the  doriial  tier 76  o^  the  ditoria  »  much  smaller  than  the 
i!OiTes|M>YidiDg^  branch  in  the  male  ;  it  is  flimilarly  distriHiitL^L 

C. — -The  infer uiv  httmarthaidal  uer^e  arinea  from  the  pudic  nerve  at  the 
back  of  the  polvH,  or  it  may  ctmm  dirotitly  from  the  sacral  pK*xii»»  ami  be 
tmuamitti^cl  through  the  sinall  *iacro*acKitic  fL>ramL'n  to  its  dbtributioii  in  th<j 
lower  end  of  the  rectum* 


Fig.  U'd, — DissKCTfON  OF  TUK  pKfdNjRuir  iiW  inK  Maue  tu  SHovr  tuk  DisTRisoTioir  of 
^THK  Puuia  Avm  (JfiJEB  Nbhvbs  (from  IJiiaelifeld  and  i4!ireUl^).     4 

On  ib«  right  Aide  a  part  t^f  the  gluteus  maxlmui  rnuiclo  sikI  the  great  sai^ro'^ciatk  tig^- 
ment  liave  been  retuovccl  Ua  show  the  descent  '>f  the  nerrea  froia  tbe  great  moro-adfttk 
fomijjf^n.  1,  great  scii:itic  nerre  of  tte  rigbt  side  ;  %  leaser  so  iatio  nerTc  ;  2\  ila  mci»ci]l:»r  ^ 
hrancbea  to  tb(?  gluteus  maxiinua  (nght  side) ;  2",  cutftaeous  bmuchea  to  the  buttock  (left 
sid^) ;  3j  coDtiauation  of  tbe  nerv(>  aa  put^teriiir  midille  eulaneous  of  tbe  tbigh  ;  %  intemali 
Vid  external  oula&eoufi  bmncbfrs;  4^  4,  iuf^rior  pudendnl  br^iuch  ;  4\  network  nftbis  and 
|I|@  piHaeal  nervft  dd  the  scrijtum  ;  5,  rlgbt  pudi?  neiTc  ;  G^  superior  braD{;h  or  tieive 
to  the  peniit  ;  7^  the  ejcterruil  auperScid  ^^enueal  brauch  ;  7\  the  interuAl  auperfieiai 
perineal  branch  ;  3,  muBcuiu-btiUuil  brj^ucbe^a  :  9,  beTuoirbmdalor  cutatieouaAual  bmucbe^; 
ID,  cut&netjus  branch  of  the  fourth  iiacral  nerve. 

Some  of  the  brancbet^  of  Ibis  nerve  end  in  tbc  external  sphincter  and  in  the  adjacent 
skin  ef  the  antts ;  other?  reach  the  skin  in  front  of  that  part,  and  cemmnnlcatc  with 
iibe  inferior  pudendiil  braach  of  the  small  s<;iatic  nerve,  and  with  the  superficial 
perineal  nerves. 


Btimmmy,^-Thm  pudJc  nerve  anpplies  the  perirweum,  the  penis,  &iid  p»rt 
of  the   eaerotum,  aJao  the   urethral   aud  aual  itnisclea  iu  tbe  male  ;  and  the 
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en 


dltnrii,  labU^  mud  otlier  correBpouding  parU  in  tbe  ft^m^lew    It  Dommtmicates 
wiUi  t&fl  iafemr  pudendal  braucb  of  the  email  scidtic  tier^re. 


Tlio  small  sciatic  oorra  (iiervu?  bebm-iicus  minor)  is  cliiefly  a  cutaneous 
n^rve^  supplying  the  iatt^gnment  of  the  Ipwer  part  of  tlie  buttack,  the  back 
cif  Uie  tliigli,  &}iil  npper  pnrt  of  the  calf  of  the  leg  >  it  fu?ubbos  alflo  bnnicbaft 
to  one  mn^Ie — tbc  gluteus  infiitinu;, 

This  Udrre  is  formed  bj  the  uiiiou  of  two  or  more  aervoui^  corJs,  dorjrcil 
frotfi  the  lower  and  hack  pnrtof  tht^  tiacriil  plexuB.  Arising  btlow  tbe  pyrifurui 
MitiTe,  H  descends  beDeath  die  glittt^ua  maximum,  aii>]  i\t  the  !owur  border 
nf  Huit  mu9cle  comes  into  cojit;ict  with  the  fascia  lata,  Couttnuiiig  ibi 
ecKirBc  clovrnirArdift  along  the  back  of  tbe  limb,  it  perforative  the  ftim^m  a 
Uitle  below  ih«  kneo. 


» 


i^un^»    (from    Uirscrlifdd   iiu<i  he- 
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I  |>»rt  of  the  grnii  triK-bjitjt^r  ; 

YftgTtJw    fenifjrii    rutiAcle ;    e, 

I  of  Ihe  c^l^itnrr^tor  intern  tis  ruQtfte 

riii  tii«i:Tt]frD  ;  li^  ttpfier  fiTLft  or  the 

tJtteniii*  ;  f,  colh^^x  :  /  ^t%^.  It-, 

BiMrle  ;  beCweoa/  jvitiL  cf.  lb-  jidduct  i 

a»f;iiiui,    frvm  It  £114^1  hi  I  IS  11^^     Atni    {a»\tti 

» ;   *  )il  I4i!tl  ill  ilie  ruifvliiig  ^^^.f  tlit; 

peoii    !ib>T#    tJio    ^ireihm:     I, 

yiawi  mptm.  tbe  iliuui  duiic  above  iUc 

Ulated  &CTY«,  Aiid  uu  the  ilivnlfit  |iiirt» 

df  lb*  g[cit^ij«  tiiirdiui  mit»£;fc€^  UiC  HUfMi- 

finr  liiAiieh  (if   tbc  nt'iTt' ;    \',  *m  li»e 

mvtimti^  uf  tli4^  ^tut«u»  ttiimmuj  muKt- le^ 

Uie  ]sifiErt^.»r  lnnach   of  lltp  nervu  ;  r\ 

Waadi  ^t  Ibe  fifr^e  to  the  t4;iitior  rk^LJiit 

fanprii ;    "if  stietitl   p  lex  at  luid  gr^sit 

trnwl^  tt^T^;  2",   iDiiKuUr  twig  Froiii 

tlicplct««ia  t1i«  pjiiformlB ;  2\  mm- 

CBltfT  tNmueliei  to  the  gemellai  auperior 

mmd  ^Hsnut^tr  utlemna  ;  3^  l£&aer  Mciaiic 

BtrPt :   S',    placed    on  the  njiper  and 

Ivwvr    |i«t1a    of    the    divithd    j^lu  1^119 

Mati«nte„  Ihfl  inferior  glu^jtl  muscular  hniiiefae«  of  tliQ  baser  iciatie  nerve  ;  3",    tkd 

c«tenttGiufl  |bnitiehtr«  of  the  bnme  a^rre  viaiJia^  roaad  the  lower  bonier  of  the  gluteua 

«aci»iit ;  4»  the  ooatiDaation  of  the  lesaer  auuitio  aerre  as  poaterior  ^jatancoas  a^rve  nf 

tkn  litch  ;  ^V  i^fiTior  pudendal  branch  of  the  teeser  KiAtio ;  5^  placed  oa  the  k>#er  part 

«f  lfc««mt  plexai,  imntA  td  the  oHgla  of  ih«  piidie  nerve  ;  6,  itd  petiaeal  difialon  wilb 

lli  BMilar  bfaaebcs  ;  ts\  anienor  or  iiiperior  laperfieiat  perineal  bratidi ;  4$*i  posl^riiir 

'0r  laftrfirillperGfila]  [leriaeal ;   -t-  +*  dJiLnbation  of  tbeaa  nervea  and  the  laferior  podea- 

^atoA  tbi  ■erolam  ;  7t  d^irsal  nerre  of  (he  panisL 


the  branches  of  the  auiiill  aci&tic  nerve  are  an  follows. 

A,  The  mftfint  ifUUtfd  braiifbea,  given  oiF  under  the  glytcug  mnjElmnaf  stipply  the 
Uwcr  part  of  that  mn^le.— A  dlBtiriet  gluteal  branch  commonly  proceeds  frum  tb« 
^(ai*tal  p1«xu«  Ui  the  upper  part  of  tbe  maaele. 

B,  Tbe  cuUmtmM  br&nclt^s  of  the  nerve  prinelpally  emerge  from  beneath  the  lowef  J 
bofder  af  the  ;^1atens  maximal,  arranged  in  an  external  and  an  internal  act    Utbeiv  ] 

'  lower  down. 
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0*  The  inter tt&l  are  inosLly  dlatribiited  to  the  «kin  of  the  mner  aide  of  the  ihigh 
Kt  the  upper  part*  One  bmneh,  however^  wUjcli  U  lauch  larger  thiin  the  rest,  h 
didlinguUhed  as  the  mferior  pudendal. 

Fiic.  44fi. 


Fig.   445.— Fo^TBtttOH  CuTAjaE*jud  NKitVEH  OF  f Ml  Hip  iNi^  Tuigm 
(from  Hirscbfeld  atid  Lvvdlie).     I 

a,  glutena  maxitituii  tnnsclu  ftarikll;  iin covered  by  the  remoTal  of  »  pjirt  of  the  i 
btftp  and  dividf^d  iit  its  inreritkr  part  ti>  shaw  the  li^saor  scmtie  nerve  ;  bj  fuaein  latA  ^ 
llraglmtei  mtisicle*  aud  tlie  outfir  pnrtof  the  hip  ;  c^  d,  p^rt  of  tht  semitcDdinoGUA,  bloepn, 
and  teinimeinbrAnoaaB  musctes  expoeai  hj  the  rt!UJ<»?a^  i>f  the  fnaola  ;  e^  gasiTocnttum^  ; 
/,  ctiecjx  ;  r/,  iutvraiil  braucKcs  of  the  aaphena  vein  |  J^  Uiiu:  cataneous  bmncbes  of  the 
ilia-iDgulnal  and  ilio-hjpogastrie  nerves ;  2,  cuianeoutt  Uiao  h ranches  of  the  la^it  inter- 
eodtal ;  3,  posterior  twjg«  of  the  extemii]  cutaueoas  nerre  of  tbe  thigh  ;  4^  letiaer  bcihUg 
nerve  ii&alug  from  below  thei  gluteui.  XDnxhnU;^  muscle  ;  4^,  Its  mnaentar  braachea  ; 
4",  itft  etttaneons  gluteal  bmnchta ;  5,  posterior  middle  eutaneons  cantinned  from 
the  ]esa«r  aeiatic  ;  b\  &\  its  inner  and  outer  hrancht'e  apr^iiiding  oa  the  TaBma  of  the 
thigh  ;  0,  6,  its  terminal  branchea  descend  lug  oa  the  calf  of  the  kg  ;  7,  posterior  tibial 
ftcd  fibalar  nerrea  leparatiug  in  the  popl'iteai  space  ;  S,  kwer  posterior  dlviaiQiii  of  the 
sacral  aad  coci;jgeal  nerree  ;  9t  inferior  pudendal  nerve* 


Fig,  44G, — Deep  Fosterior  Nkkvis  of  tbi  Hip  and  I'ujau 
(fii>m  EijiMjhfeld  und  Leveilli).     J 
rii  gluteus  mediufl   muacle ;    h,  gluteus^  maKlmua  ;   c,  pjriformbj  d,  placed  an  tke 


OREAT  SCIATIC   KEEVE. 

Biff  ntjOFf  points  to  tk^  tej\*}<ya  of  iUe  dbtaraior  intern di  ;  i,  tipper  pirt  of  tbpl 
]  liMitl  t»f  ili^  bitsrfif  ;:  /,  semtteBdiartam  ;  ff,  septiiaemliniiioaiis  ;  A,  gftfitn^cn^miufl  ;  f 
i,   |»f»t]le&!  KTierj  ;  1,  pluji^   on  the  gluteus  minitout  qjuacIq^    iHilntu  to  th«  supeHof  | 
1  fi«rvt«  ;  2,  inlifrior  iilut**!  bmneb*?*  of  the  leuer  »ciatic  ;  3,  placed  on  the  grater  | 
Kartiilic    lt§&itiiptit,  |K>iiit«  to   tie    pudic  dstto  ;  S\    its  farther   course ;  4,    iDfenor  ^ 
pwlimUl  ;  5,  pl«evti  on  ih«  upper  (JiriJed  part  of  th«  umitetiilinoiav  anil  bioepa,  poiota 
Vi  Ibr  prpitt.'nnr  midrlle  euuneotts  D^ve  of  the  tttigb  |  0|  great  amattc  jmrve,  6',  6^  some 
of  tU  ii3u«^ul«r  l>tmnch«  |o  the  tie^or? ;  7t  intemal  poplitdftl  or  poilirior  tibial  qcttv  ;  7', 
Ha  — mtor  or  iuml  bmiHJhei  ;  l^,  «xterjmt  pc*pUt«a1  or  peroneal  nene ;  B\  Lt:>i  extenial 
|if«jicb  ;  9^t  coijiiiiiimiicatiDg  libiA]  ;  i*%  c^jmrminicatiog  peroneal  bi^iich  to  the 


t  i^lfi^kff  pudendal  hmnch  turn*  fdr«r(ird»  below  the  ischial  tiiWmailx  to  r<^ac1^ 
iIm  P«cImdqiil     Iu  01atnciita  tbou  c3tt«ti«l  forwarJa  to  the  front  dtid  outer  part  of  the 
■otyittixi,  and  cammtinic&tG  wttb  one  of  the  gu[}f!rficial  perineal  oerre^     In  the  fcrnalc, 
p  it»e  ittfetior  piideadul  branrb  U  dUtritiof^d  to  the  extertial  labiam  piidendL 

b.  Tbe  eMr.timi  cutatieou^  branches,  two  or  three  in  number*  tufti  upward.-*  in  m 
d«  isounn  to  the  akin  orcr  the  luwer  and  oater  piLrt  of  tb«  great  ^httoul 
do.     In  votue  install e€!»  oae  talcea  a  different  coiir^,  descend mg  ^nd  mmifjmg 
the  lutegnmentji  on  the  outer  side  of  the  ihigb  neiirlj  to  the  middle. 
e.  Of  ttiQ  l^wer  branches  some  imall  cutancona  filameiita  piePtse  the  fitseia  of  tbe 
<ve  the  popliteal  epaee.     One  of  Lhe?ie,  arising  somewhat  above  tbe  Icnee-jmnt, 
:d  orer  the  popliteal  region  to  the  upper  part  of  the  leg. 
- -t  <nr  rt^rntiftfi!  /t^/i;*,  i>erforatiBg  the  fadda  lata  opposite  the  lower  part  of  the 
iMiplitc'iil  !ipai:e,  one  a4:!<.'o]npaniei  the  short  eaphenouB  Tcin  beyond  tbe  middli^  of  the 
ks#  Mt^  oLbe^  imm  into  the  internment  covering  tbe  Inner  aud  onter  heads  of  the 
^■■Inffioriniiiii  mascl&     Its  terminal  cataneoua  branches  communicate  with  the  abort 
ckplMaoDa  nerve, 

GHKAT   SOlATtO   lf£Eir£L  ■ 

The  great  adatic  nerre  (nenruH  isGhiadicns],  tlie  liu-geat  uerve  iu  the  body, 
•itppiUos  the  iiiu6clei»  at  the  back  of  t!ie  thigh,  aiiJ  b^  ita  breinches  of  con- 
ttnnatioti  gives  nervea  to  all  th@  muscles  bt^low  tht»  ktiae  and  to  the  greater 
piart  of  the  integtimeut  of  the  leg  and  foot.  The  aeveral  joluta  of  the 
t0wt!r  limb  receive  filaments  from  it  aud  it^  braaches. 

Tltt3  large  nerve  m  con  tinned  frcMiL  tbo  low^tr  end  of  the  ftacml  plesua  It 
■■*^f**  Irom  the  pel  via  through  the  great  saoro-ioiatic  foranaen,  below  the  pyri- 
foftma  mnaclef  and  reaches  dowu  b^Iow  the  middle  of  the  thigh,  whero  it 
MfMtfKlei  into  two  Urige  dlvisioim,  tiamed  the  mtcrnctl  and  external  popUteai 
i^errea.  At  tinft  it  lies  in  tbe  hollow  bttweeti  the  great  trochatjter  and  the 
iachiAt  tuberoeitj,  covered  by  the  gluteus  maximua  aud  roatiug  on  the 
l^mellif  obtuimtor  inlemnt  aud  t^uadmtua  femoria  muacl^Sf  in  eompan^  with 
iEm  »mM  tciiitie  nenre  and  the  sciatic  artery,  and  receiving  from  that  artery 
A  bf«noh  whieh  rum  forioaie  diitanee  iu  its  substance.  Lower  down  it  rests 
on  the  adductor  ma^us,  and  is  go  veered  behind  by  the  long  head  of 
>>ioepa  muscle. 

Tiie  htfurfatjon  of  the  sciatic  nerre  may  take  placf^  at  any  point  iulenncdiate 
)if,tY*-*^  ♦^'-  f^hcrAl  pleiuA  and  tbe  lower  part  of  tbe  thigh ;  aud^  oecasionaliy,  it  la 
fvar  r  even  witbm  the  pelvic,  a  portion  of  tbo  pyrtformlA  mnacle  being  inter- 

P*im:u  . .     ...L  the  two  gr^at  divLsioui  of  tbe  nerve. 

Brmntht*  o/  tht  truuL — Tn  ita  coune  downwards,  tho  great  adatic  ner 
av^pliiet  oifMetA   to  nome  coutiguoua  parta^  vicj  to  the  lup* joint,  and  to  the 
siaaelea  at  the  back  of  the  thigh* 

it.  Tbe  artiad&r  hruneh^M  are  derived  from  ibt  upper  end  of  the  nerve,  and  «nt 
Hie  fiafwaUr  Ugam^t  of  tbe  hip-joint,  on  tbo  posterior  aapect     They  sometimes  aff 
k  lUe  lacral  plexna. 
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b.  The  mu»cuhr  branches  are  glrea  off  under  cover  of  the  bleep b  rou^cl© ;  thej 
in p ply  the  fiexora  of  tli^  leg,  viz.,  the  biceps,  scmiUndinofiun^  and  semimembr&iiOBua. 
A  btiiadi  i&  likewl^  giv^cn  to  the  addtietcir.ma^uj». 

IKTBENAL    POPLTTEAi    KtHVll. 

The  iJilarDal  popliteal  norFe,  the  krger  of  the  two  divisiona  of  tbe  grea.t 
fioLatic  ueTTe,  follow itig  the  badib  directiau  &a  the  parent  trunk,  continuea 
along  tho  middle  of  the  popliteal  space  to  the  lower  border  of  the  poplitoun 
muacle,  beneath  which  point  tho  cod  tin  option  of  the  trunk  receivee  the 
uame  of  poaUriQr  tibia!.     The  internal   poplitettl  nerve  lies  at   first  at  & 

considerable  distance  from  the  popliteal  artery. 
Fig,  417,  at  the  outer  side  and  nearer  to  the  surface  ;  but, 

from  the  knee-joint  downwards^  the  nerve^ 
continuing  a  atrtiight  coarae,  Ib  close  behind 
the  artery,  and  then  crosses  it  rather  to  the 
inner  aide. 

Fig.  417. — Posterior  CutANxoes  Niervbs  of  tni  Leo 
{from  Stippej  aft«r  Hiriehfeld  ai]d  LeTeiUi).     I 

1,  internal  popliteal  diTiBLDnof  the  great  ydHtiG  aervoi 
2,  branch  to  the  iateronl  part  of  tbe  gutrocneiaius 
nsiiBcle ;  ^1  4,  hraacb^s  to  the  external  part  and  plaft- 
tari«  ;  Bf  oomtoujiicAting  branch  to  the  eJiternAl  saphe- 
bons  tier?e  ;  6,  external  popliteal  nerve  ;  7^  cnUneona 
brnnt:h  ;  S,  communicatiog  t>mnch  descendiRg  to  unite 
with  that  ffoin  the  intem»1  ji^jpljtt'al  in^  9^  Lhc^  external 
saptienous  [lerve  ;  10^  culc^nneal  brajicli  fram  thii  ncTTe  ; 
!lj  catcall L*it1  and  plantar  cutaneoaa  braaches  from  the 
poihti^rioT  tibial  nerir«i  ^  1%  ititcrzinl  saphemriiBi  nerve  j 
I3j  pofiterior  bruaeh^a  of  tbls  nerve* 

The  inner  division  of  the  semtie  nerve,  from  iU 
ermtmencemetit  to  lU  partition  at  the  foot^  la  often 
ileicnbed  in  anatomical  ivorka  under  tbe  ^me  appet- 
lation  thronghout ;  the  name  varying,  liewevcr,  with 
dilferent  writers,  ns  for  eicamplei  -*  ernralla  internuii,'* 
or  "popliteu»  iuternuiUp" — Winslow  :  "tibialU  ptm- 
terior/* — Haller :  "  tibiiiUa  vel  tibien*," — Fischer*  &c. 

Branchi'n* — ^The  internal  popliteal  nerve  atip- 
plies  branches  to  the  knee-joint  and  to  the 
mnRcles}  of  tlie  calf  of  the  leg^  and  aUo  part  of 
a  cutaneous  branch,  the  external  or  abort  sa- 
phenoiifi  nerve. 


AntTCtrt.AR  Nerves. — The  ttrt radar  hrancheg  are 
generally  thi^e  in  unmber;  two  of  the^e  aecampanj 
the  upper  and  lower  articular  arteries  of  the  inner 
aide  of  the  knee-joint*  the  third  follows  the  middle 

or  ai^gos  artery,    Thene  ncrv-ca  pi^ree  the  ligameniotis  tissue  of  the  JoinL — The 

upper  oue  is  often  wantidg. 

MtTfcOULAR  Branches. — ^The  muscular  branches  of  the  internal  popliteal 
nerve  ariae  belilnd  the  knee-ji>intj  while  th«  nerve  is  between  the  heada  of 
the  gaatrocueuiius  muscle. 

«.  The  nerves  to  ihc  ^jwitroctuintut  consiet  of  two  branches,  which  fieparatOj  one 
to  giippl^  each  part  of  tlic  uiusde. 


POSTEErOR  TIli!Ar.  XEETE, 


eif 


K  Tfae  woftll  nerrttif  the  /fiwtinri*  mitselo  k  dcriYed  from  the  outer  of  the  Uniichea 

»  de»erib«4,  or  directly  fram  ihe  ujain  tmuk  (tut-ero*I  pt*i*liteal). 

c  Tbe  *oUiis  receives  i  bmnch  of  eoit^idembte  «ize,  whkb  enters  the  muscle  on  IIiq 

Oitcrior  ttip«ct  Rftcr  dcs^eiicliKg  to  it  m  front  of  tU(>  gjistrociicmiui. 

tL  The  wtrvii  of  tiie  ^KJpitUus  muscle  lie«  ifecper  tiian  ilie  precedrng  bmnclies,  and 

ailiBi  iomewlmi  below  ihi*  Joint ;  it  desceuds  ftlong  the  outer  side  of  I  tie  popliieiLl 

li^BiU,  &Qdp  after  tuniiEig  bcQe&tU  the  lower  border  of  the  muide^  enters  the  deep  of 

•stcfkir  Murfti^. 


BXTF&XJX  OB  SHORT  KAFHBKOUS  KBBTi; 

The  euluieotis  br&neh  of  the  iiiteruiil  |>oplttetd  uenra  (ramui  commuuic&tui 
tlbiidiv)  deficeuds  tdvng  the  leg  beneath  the  fnacia^  reetiuf^  on  the  gaatn>^ 
GiiemttUp  in  the  funroir  between  the  hende  of  the  niuftciej  to  about  midway 
b«tiretu  the  knee  and  the  foot.  Here  it  perforatea  the  fuscia,  aud  a  littld 
loirer  tlowu  i&  uimally  joined  bj  a  bi'tiiich  from  the  external  popliteal  nerve 
(e4>mmuDican!i  peroQei),  After  reoeiviug  thia  comniuuicating  branch,  the 
ci.t«ni&l  sapheDons  nerre  descendn  beneath  the  integument  near  the  outer 
sMe  of  the  ttndo  Achillis  in  company  with  the  short  napheuoua  vi-iu,  and 
toru^  forwaitlji  beneath  the  outer  malleolus  to  end  in  the  akiii  at  the  side  of 
tb^  foot  and  on  the  little  toe*  On  the  dorsum  of  the  foot  thifi  uerTO  oom- 
tuiuilcat^aa  with  the  musculo-cutancoua  nerve. 

In  many  caicSr  th€  external  eAphcuous  nerve  i^upplicft  the  outer  sidQ  of  the  fourth 
y  wtU  a«  the  tittle  toe.  Tho  uaion  bctireeu  the  eaphenoua  nerre  and  the  branch 
f  like  external  popHteal  nerve  oceura  in  »otat  caac^  higher  ihan  itsual,  occ^^iionatly  even  J 
I  or  eloie  to  the  popliteal  fipace.  It  iii^kmelime^  happens  that  the  coinmutiictttioEi 
ttveeii  the  n^jrvoi  !»  altogether  wanting;  in  which  ca^e  the  cuiuncoutf  nerve  to  the 
ol  k  genenllj  continued  from  the  branch  of  the  internal  popUteal  uervo^ 


F08TSRlrm   TIBIAL    NER¥P. 

The  in  tern  al  popliteal  nerve  receives  the  name  of  poaterior  tibia]  at  the 
lower  margin  of  the  popliteui^  muscle.  It  passes  down  the  leg  with  the  poa- 
terior  tibial  artery ,  lying  for  a  short  distance  at  the  inner  aide  of  the  vomeX 
.nd  afterwards  at  the  outer  ^de  ;  the  artery  inclining  inwards  from  ite  origia  < 
while  the  nerve  contuiiie^  its  straight  course.  In  the  interval  between  the 
inner  maUer3]u5  and  the  heel,  it  divides  into  the  two  plantar  nerves  (internal 
and  eiitenial),  Tlie  poeterior  tibial  iterve^  like  the  aecom|^nyiug  vessels,  ia 
corered  at  fiivt  by  the  muscles  of  the  cjilf  of  the  leg,  afterwaitis  only  by 
tkm  integument  and  fascia,  and  it  rests  upon  the  deep-seated  muscles. 

iMUral  brantha.^^Xhe.  deep  muscles  on  the    back  of   the  leg  and  the 
utiignniant  of  the  sole  of  the  foot  receive  branches  from  the  posterior  tibial 
I  in  ita  course  along  the  leg. 

«,  The  mtij»mlar  hmnrheg  etnauite  from  the  upper  part  of  the  nervct  eithci'  sepa- 
rately or  by  a  comtnon  tniiik;  and  one  is  dlfttribntcd  to  each  of  the  deep  muscle^ 
via,,  ihe  libiatifl  posticiifi,  the  long^  flexor  of  the  toes,  and  the  long  flexor  of  the  great 
toe.  The  hrsDch  vhich  iupplt^  the  last-named  mnide  runs  along  the  peroneal 
aricry  before  penetrating  the  mnecle. 

6.  A  ctilcoMeitplaMar  cutaneuui  bianch  Is  furul^hed  from  the  posterior  ilbtal  nerve  i 
f  planisT  part  perforatci  the  internal  annular  ligament^  and  ramifies  in  the  tntcgu- 
ai  at  the  inner  side  of  the  Hole  of  ttie  foot,  and  beneath  the  liteL 

Th«  intc^rnal  plantar,  the  larger  of  the  two  nerven  to  the  sole  of  the  foot> 
mio  which  the  posteiior  tibial  divides,  nocompaniea  the  internal  or  smaller 
plantar  artery,  and  supplies  uervefl  to  both  sides  of  the  three  inner  toes,  an- 1 
iHie  (liile  of  the  fourth.     From  the  point  at  which  it  ^parates  from  tlie 
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posterior  iibtal  nerve,  it  h  directed  forwards  under  cover  of  the  fir^t  part  of 
the  Abductor  of  the  great  toe^  an  J,  puBsing  l>etweeii  th^t  mtiE^cte  and  the 
short  flexor  of  the  toca,  it  gives  off  the  intenial  cutaneous)  branch  for  the 
great  toe,  aud  tlvviden  oppoBite  the  middle  of  the  fool  into  three  digitid 
branchei).  The  outermost  of  these  branches  oommiuiicatea  with  the  external 
pLuitar  nerve. 

BrancJia* — (U  Small  myseular  branahea  are  aupi^llfd  to  the  abductor  poUleii  &nd 
flexur  brevii»  digiiorum- 

h.  Small  plnntaj-  cidtin€<im  branches  perforata  the  plantar  ftwcla  to  raoaify  in  the 
iaiegnment  of  the  sole  of  the  foot, 

c.  The  tlif/it^I  hrant'h^s  are  named  nnmericaUy  from  within  o  at  wards :  the  thri?e 
cuter  ptias  from  under  cover  of  the  plant4ir  fascia  near  the  clefla  belween  the  LoeJ, 
The  firvt  or  innermost  branch  eontiuuea  siugk*  but  the  other  threfi  bif(irc»lo  to  supply 
the  adjacent  aidtis  of  two  toes.     These  branches  require  acpnrate  notice* 

Tbe  Jtrnt  digital  bran  eh  h  that  destined  for  tbe  limer  ftidc  of  the  great  toe ;  it 
bc«omeii  sul>cutaneout  farther  hj^ck  than  the  ethers^  and  seud^  oW  a  branch  to  tbe 

Fj?,  i4?.  Fig*  4J8,— SwpBErieuL  awu  Diisp  DtsTajftuttoK  o» 

tsR  PLAWtAa  Naavss  ^from  Hir^clifdd  and   Le^ 
veUl^i  alightlf  modi£ed) .     j 

Tbe  flexor  eommntiis  bneria,  tfae  abdnetor  poVltets 
and  abductor  minimi  digiti,  a  part  of  the  teodnus 
of  the  dexar  couimnnia  longna,  together  with  thg  lum- 
biioaivfi  muscles,  hare  beun  removed  so  »a  to  briug 
into  vi^tf  the  transrersns  aud  luterussei  iu  tlie  middle' 
of  the  foot, 

Of  upon  tbe  posterior  extremity  ^f  the  flexor  com* 
Rmnis  bretifi,  near  wbtcbp  desoending  over  the  heel, 
ore  seen  ramlficatioua  of  the  c&lcaueal  braacli  of 
the  posterior  tibial  nerve  ;  b^  abductor  polllcii ;  c, 
teudun  of  tbe  flexor  com m  o aia  longus  divided  dose  t(> 
the  place  where  it  is  Joined  bj  the  iexor  aeceasoriua  ; 
df  lihducLar  mioimi  digiti ;  t^  teodoii  of  the  flexor 
longHB  polliuia  between  tbe  two  portioov  of  the  fleinr 
brevii  pulbcisi  1,  tntei'nal  plantar  nerve  giving  some 
twiga  to  the  alxlnctor  poUlcie,  and  1',  a  btaueh  to  the 
llex'tr  communis  brevis,  cut  as  it  Hea  ou  the  aeces- 
Eorius  ;  2^  ianer  branch  of  tbe  Lut4?riiai  plantar  nerve 
giving  binoc^bea  to  the  abi^iuctor  pollici^tt  flexor  brevia 
pulliciii)  and  fonniag,  ^\  the  in  tern 'tl  cutaaeoui  of 
the  great  toe  ;  B,  continuation  of  it  he  intcrtial  plantar 
nerve,  diviJiiEig  Bubseqneutly  into  three  brAnehea^ 
which  form  J  %\  3',  3^  the  col  Literal  plantar  cumjieou^v 
nerfea  of  the  firrt  and  second,  second  and  third*  and 
third  and  fuurth  toesj  4,  tlie  external  plantar  nerve  ; 
i\  its  branch  to  tbe  abductor  minimi  digHi ;  5,  twi^ 
of  unian  between  the  plantar  nerves  ;  6,  supei'flcial 
branch  of  the  external  plantar  nerve ;  aobsequentlj 
dividing  into  6',  6\  the  collateral  cntaneoua  nervee  nf 
tbe  fourth  and  fifth  toes  and  the  exteraal  nerve  of  the  fifth  ;  7»  deep  branch  of  tbe 
external  plantar  nerve  giving  twiga  to  the  adductor  pollkia,  the  interofisol,  the  trans - 
verHolia,  and  to  tbe  third  and  fourtb  lumbiic^les  muscles. 


The  Bteond  branch  having  reached  thd  interval  between  the  first  and  second  met;^ 
tarsal  bones,  furniahea  a  small  twig  to  the  Jitift  Imnbricali^  muscle,  and  bifurcates 
behind  the  cleft  between  the  great  toe  and  the  second  to  supply  their  contiguoua 
Bides, 

The  third  digital  branch,  corre?ponding  with  the  second  interosseona  apace,  gives 
a  shiitier  JUlimeiit  to  the  second  luvibtucalh  muscle,  and  tUvidee  in  a  manner  siiniUr 


PLAXTAE  NEUVES,— PEltOXKAL  NKUVE,  aW 

tfi  ilijit  of  tht  SMoml  tKiftoeh  into  two  ojfteta  for  Uie  tidm  of  ilic  A^oond  ttid  tUlrd 


The/ourih  digltat  bmnch  distribated  to  tlie  adjacent  »ide»  of  tbe  third  and  fourth 
toe=i^  reeettei  *  coiiinmnlejitinghr;LQob  frooi  ilia  KXtemiil  pi^at^r  nervo, 
-  Alofig  the  sided  of  the  to«§.^  cutaue'>^  and  arlicuUr  filiinient«  are  given  from  thesD 
fli|^i«l  nervief ;  and,  opposite  th«  iinj^iiat  phabnx:,  &^\ih.  viotnU  b.  fl<>r:ml  hmiiGh  to  the 
putff  b«n«Lth  the  nail^  und  then  runs  oa  to  tha  ball  of  the  toe^  where  it  h  dbtribut«il 
tike  Ike  nerrea  of  the  fingers^ 


The  esttemal  pLmtar  uenre  compkt^'^i  thi^  Biipplj  of  digital  nerves  to  the 
totfft,  furnishing  brunch ea  to  the  little  toe  aud  h^U  the  fourth  :  it  aUo  giv@s «% 
fleep  bmnch  of  couaiderable  tize,  which  is  distributed  to  aevenvl  of  the  fihort 
nmsclea  in  the  sole  of  the  foot.  There  is  thus  a  grt^at  resemblauce 
betireen  the  distribution  of  this  nerre  in  the  foot  and  that  of  the  ulnar 
nerve  itt  the  ban  J, 

The  eittemfd  plAiitar  nerv^e  rinm  obliquely  forwnrd^  towar^a  the  outer  sihlu 
of  the  foot,  aloug  with  the  eiternal  pUntar  artery,  between  the  flexor  brevi^ 
d%tloftim  and  the  ttexor  acccmaoriim,  as  far  aa  the  inU^rval  betwet^n  the* 
fijraer  mu»cle  And  the  abductor  of  the  little  toe.  Here  it  djvidei»  iuto  a 
»op«t£djiJ  and  a  deep  briinch^  hi^ving  previously  furuiahod  oS>eta  to  the 
fitmof  oaetMi/riuj  aud  ibe  (^ducioi  minimi  dlgiiu 

fsu  The  mtpfrfiKitfl  porii&n  itepvrAt^  ialo  two  digital  branf  beA,  which  have  the  same 
al  atnttigeiueat  Kd  the  digital  branches  of  the  intcrtial  plantar  nerve.  Thoj  are 
ibuieil  thuA. 

IH^kU  6rancft^s, — One  of  the  digital  branches  contlnueii  aadivided,  aad  tann 
aleng  Ih^!!  0Qt«r  side  of  th^  little  toe:  it  m  smaller  Ihau  I  hi-  other^  and  piercer 
the  plaster  fast^ia  further  back.  The  ttfmri  Jieiif^r  mu»rh  of  the  iitth  toe,  and  o^ea- 
a&eciaily  ^*n€  or  tttH*  iiUeroiutei^m  mmiclea  of  ike  fourth  metatarsal  apace  receive 
bfabchea  from  this  nerve. 

The  Urgier  digiut  bianch  eott)mt]nicate<«  with  an  nfi^^et  from  the  internal  plantar 
nerve^  and  bifurcatet  near  the  cleft  between  the  fourth  aad  5rth  toe*  to  supply  one 
»de  of  eactw 

b^  The  defp  or  mmadar  branch  of  the  external  ptaijtar  nerve  dips  into  the  sole  of 
tlM  foat  with  the  «?«termil  plnntar  artery »  under  cover  of  the  leMdon&  of  the  fieior 
»oaol«a  and  the  adductor  pollicia;,  and  termiuatea  iu  numerua-i  hraaT.^he»  for  the  fol- 
lowing  niiudea: — alt  the  interobgei  (dorsal  and  plantar)  eJicept  occAj^ionallj  one  or 
lirilh  of  those  in  the  fourth  apace,  the  two  outer  lambrieale*,  the  adductor  pollicis, 
Aud  the  tran^vcrsalia  pedie^ 

^iiMPiciry  of  the  initrtiuf  poidikfil  r*err<.-^This  nerve  suprpHcs  all  the 
nmwiljes  of  the  back  of  the  leg  and  sole  of  the  foot,  and  the  iutcguiucut  of 
ifae  plantar  a^prct  of  the  toea^  the  sole  of  the  foot,  and  in  part  that  of  the  leg. 


KXTBB^'AL    FHFUTJEAL    OB    PBBONKAL    ^BRVE, 

Thia  ncrvo  desoeuda  obliquely  along  the  outer  tide  of  the  popliteal  epaoe, 
lyirig  cloae  to  tlte  bicepa  muj^cle.  Gontbuing  downwards  over  the  outer 
part  of  the  gaatrocnemiuif  mumble  (between  it  and  the  biceps)  below  the  head 
of  the  fibula,  the  nerve  tunia  round  that  bone,  pasaing  between  it  and  the 
peri>neuA  longua  mascle,  and  then  divides  into  the  anUrurr  tibial  and  the 
o^nttcuh-cidaHHtUK  n^erves, 

LtiUmt  brajichei, — -Soma  articular  and  cutaneoua  bmnohei  are  den  veil 
itom  the  external  popliteal  nerve  before  iU  5nal  diviaioii. 

ARTi€rLjL&  PTERVEs.— The  articular  branches  are  condtieted  to  th^d  outer 
ckle  of    the  capsular  ligaiiittiit  of  the   knee-joint  by   the  Upiwt  and  lower 


XERVES  OF  THE  LOWER  LTMB. 

articulftf  arteries  of  thftt  stOa  Tbej  liotne times  ariw  iogether,  and  the 
upper  oue  oc^^aaionally  Apringii  front  the  great  eciatk  DBrve  before  Uie  bifitr* 
catiou. 

From  the  place  of  dirisioti  of  the  esterual  popliteal  nerve,  a  r^xnrreni 
ariicuUir  D?.rva  asceuds  thiough  the  tibialta  aiitiouii  musoli;]  with  Uie  r^cur- 
renl  ai*tary  to  reach  the  ft>re  part  of  the  kuee-jouit 

Fig.  mi — CaTiHKOtrs  Kvnvis  of  rni 
OPTICA  StPK  Of  ru£  Lk(3  Aitt>  FtmT 
(from  S^jipey  utter  HIricUrcId  an<l 
Lerdllc).     I 

i,  external  poplJt^t  uervie  ;  %  its 
external  CD taiieoug  briLUi:b  ;  3,  ctimtuuni- 
oiliig  hrattch  wHich  unites  with  I,  ttial 
from  th«  iiitercial  ^plitoal,  b  5^  the  ax- 
ttfrdftl  AaphGnoiis  n«tve ;  0^  calcaneal 
lirancH  of  the  e)ctcrri>al  wphaionB ;  7, 
extertjiil  i1ot»*1  digital  braupU  to  the  fifth 
lae;  8,  ctiltjileral  di^rsal  digital  bm»ch 
of  Ihe  fourth  }%nd  filtli  toen  ;  9,  uilJA^mll^ 
cutanea aa  nt^iif^e  ;  ID,  ita  cutaneona 
branebes ;  11,  Inop  of  nmon  wilb  the 
exterual  capLeofius  ;  12^  amoii  between 
its  outer  and  inner  biAticbes  ;  13^  aji- 
k-riav  tibial  uerv^j  fihown  by  tbe  itimotal 
uf  &  part  of  ilie  tuuscle^,  and  giving 
til n scalar  branches  superiorly  ~  li,  it* 
IvnuiiMLt  bniiicb  emeiigiiig  iu  the  apaoe 
between  tbe  iirjat  and  fiecciad  to«A,  wbere 
it  girc-14  tbe  eoMateml  dorsal  digital 
branehea  to  thc^jr  adjacent  aidea ;  15, 
bniLneLifa  to  tbe  peronei  musolea 

CtFTAT?EOIFW  NERVEa The  CU t fi- 
ll poua  branchea^  two  or  threo  in 
inuiibcr,  supply  the  skin  on  the 
b»ck  pnrt  ami  oiUer  rLJo  of  the 
leg 

ilie  pc  r"ti  J  u:€  d  rom  tn  1 1  n  ica  tin  tj 
branch  (r.  communiratia  fibulnris), 
which  juii^a  tba  short  wipbenoua 
nor?©  below  tbe  middle  of  the 
baik  of  t];4»  It^gf  h  the  largefit  of 
the^  riervea,  iu  aoine  inatanceK, 
it  catitijmcis  a  (separate  branch  aud 
it«  entatieoua  tilamentB  reach  down 
to  the  ]ieel  or  on  to  the  outitide  of 
the  foot. 
Another  cutaneous  branch  exteuils  along  tbe  outer  ^ide  of  the  leg  to  the 
middle  or  lower  part,  fitnding  oflktts  both  backwards  and  forsrardfl. 

M  V  Hf  U  U  ^  V  UT AN  EU  UB    NERVE, 

The  muRCulo^eutsneous  ({Mironeal)  nerve  descends  between  the  perouei 
tmisdei  and  tbo  long  exttjjjrtor  of  the  toes^  and  reaches  the  surface  by  per- 
forating tbe  frmcia  in  the  lower  part  of  the  leg  on  the  anterior  aspeet.  It 
then  divides  into  two  branches,  dbtinguinhoil  aa  external  and  internal, 
which  proceed  to  tbe  toe?.  Tbe  two  brancbeB  sometimes  perforate  the 
fascih  at  a  different  height. 


PERONEAL    XEIiYR  t1 

{9)  Jlfitieul^r  branches  xre  giTen  to  tbc  pcronetia  longui  and  peroiieus  brer  It. 

(&)  Ou/d «imiM  ^rancAei  gii^ii  oO^  before  the  flaal  divlilon  &re  diitributedio  tbe  lower 
part  of  tbe  leg. 

(c)  The  if  itemed  bran^  of  tbe  mttscatcHCatantiauB  nerve*  paasing  forwards  t^long 
the  doristtiii  of  tfad  fooi,  fumlsheA  one  bmacb  to  the  inner  ftide  of  the  great  toe,  and 
fathers  kt  tb^  Gonttga^ns  sldea  of  the  second  and  third  toea.  It  g^ res  other  ofT^eta, 
which  extend  orer  the  inner  ankle  and  »Mle  of  the  foot.  This  nerve  commntiicftte^a 
With  the  long  rapbenotii  nerre  on  the  inner  side  of  Ihe  foot,  and  wUh  the  anterior 
tibul  aerre  be  tree  n  the  first  and  eeeond  toe^^ 


Fig-       ISO,    —  VlRW     or     THE       DtSTRlBOTlOU     Of      THB 

BifcAFcnEd  or  trk  K^TRftiriL  FgFUTfi^L  Nkhvb  in 

TSK     Flt03rT    OF   THS    liftO    Alt]}    DOfLSUH  OP  TUB    FcH>T 

(from  HirsehfeM  &nd  Leveilli^). 

Thd  npfter  part  of  the  peroneuB  loiigat  mnicle  hiu 
I  reiuotedf  the  Ubu^lij  ^Dttcoji,  the  I'jng  extensor  of 
t!b«  p««t  t^  Bod  ihe  pemuens  longui  ha^e  heeu  dmim 
■■pArste  in  I  be  teg  bj  books  marked  a,  h,  and  c^  and 
%h%  t^iidi^ni  of  the  extensor  mnfeles  bate  be^o  reiuoved 
ID  ibe  don  am  of  the  fbot^  to  ^bav  the  deeper  iteated 
Mm  «<m ;  1,  the  exIiirDal  popliteal  or  pernacAl  Ditrve 
vipduif  round  the  other  part  of  the  Gbuln  ;  1^  ita 
nevMrrenl  ariiedar  hrftnobet  exposed  bf  the  difisectina 
«ff  tlw  nfiper  put  of  the  tibuitift  aDtieoR  mutcle ;  2,  $, 
Vbm  fBnteolo-eutantotti  nerf^e ;  ^^  2",  twip  to  tire  long 
AAd  dioft  p«i%ioeal  miuGlet ;  3,  mt«rtia1  Ur&n^h  of  tlie 
nttsenW^eiitaneont  ncrre ;  S',  S',  iu  dorAat  digitii] 
l^ftnehe*  to  the  initde  of  the  great  toe,  and  t^i  tl»e 
adJMttnl  Aides  of  the  leoond  knd  thinl  tnea  ;  4,  the 
extPToal  hrmnob  ^  I',  4'^  ilA  dorvU  di|rtUl  branchei  lo 
tb«  ^lj%r.ient  aides  of  the  third  Mid  ft^qith  loot,  and  io 
part  to  the  spaee  U'tveeo  the  ff»urtb  4od  fifth  ttyt^  ; 
^»  tlie  exUmal  Mpbenous  iierire  ilesceading  on  the 
oottf'r  btirder  <»f  th<!  foot,  and  anitlog  at  two  phi^eB 
vilh  ihft  outer  branch  of  iba  muH^ulo'CUtaaeoiiB  i  l*\ 
it«  btiUMih  to  the  oviter  eide  of  the  fiFtb  toe  ;  6,  plnced 
4MI  Ibe  upper  |mri  of  ttie  extensor  communis  dij;iiorum« 
■irka  the  aotfirior  tiUi»l  oerve  pa««.ln:g  benenth  the 
flsiaidta  ;  0,  pUced  fiirther  down  on  the  tendon  of  the 
tihiilii  anli^nit,  ffomifi  to  the  DcrTQ  aa  it  ere^utea  Ui 
Uie  ifiilde  of  the  aniorior  tibi:il  arterj  \  6',  ita  mu&oukr 
braat'h«  in  the  leg ;  tS",  on  the  tendon  of  the  eEteu»or 
lfi£i^^u«  pollicii  pointi  to  the  auterinr  tibiAl  nerra  afier 
tl  kas  pa^iaed  into  the  foot  behind  tb^t  t^ndrio  *  7t 
Hs  laflcF  brmoch  luiiluig  with  a  t«i^  of  the  musculo* 
estv^eVBa,  and  giving  the  dorfial  digital  n^rv^  to  the 
■4JMDt    lid^  of  the  Gttt  and  icocind  toei  i  3,   diairi- 

'  Wi  lU^  noter  braneh  to  the  ealen«or  brevii  digi- 
I  and  tarai  arLieuUttonjs* 


Fir  im. 


(cf)  The  esdermd  branchy  Urger  than  tbe  internal 
9tiie,  d^eendf  over  tbo  foot  toRrard^  the  fonrth  tou, 
vltliebf  together  with  the  {sontignooi  l>orders  of  the 
lltird  and    fifth    loea.   it    aoppliea   with   branebeai 

CiiiAne^ia^  nerve«r  <lerited  from  thi»  branch,  apread  over  the  outer  ankle  and  IfajQ 
iM&et  dd«  of  the  foot,  where  they  are  conneeted  with  the  »ihort  »uphenotiJf  nerve. 
The  doraal  digital  nerves  are  continued  on  to  Ibe  latit  phalangei  of  the  toea, 
Tb*  nun)b«r  of  toes  anpplied  hf  each  of  the  two  dLvi;«ion-$  of  the  inu^(!nlo'CuU- 
tieoiui  nerve  ia  liable  to  rary  ;  together  these  nerres  «o  mm  only  finpplj  all  the  toe«  on 
tli^  doraal  aapect^  exccptinf^  the  oute^r  ^ide  of  the  llillc  t^ie,  which  ret^iTes  a  branch 
|t9m  tb«  ihori  saphenona  nerve,  and  the  adjaeeiit  sidea  of  the  great  toe  and  the  aeeond 
,  to  which  the  anterior  tihial  nerre  is  dislribnicd  .  «'ith  thiii  Latter  hrrLiidi,  bow- 
fj  \%  generally  GO[nmunicat€& 

Y  T 


etS  SYNOPSIS    OF    CUTAXEOUS    XEEVES. 

AJTTSRiOE  TlEJAt    KEKV8L 

The  anterior  tibial  (iatero^etis  nerve),  commenctTtg  betfroen  the  fibala 
Aiid  ilw  perotieus  longiifi,  iii^Uuea  oV^liquelj  beneath  the  louj^  exiau&or  of 
tha  toea  to  the  fore  part  of  the  iut«rro:i.seoiie  membraue,  atid  there  comes 
iuto  contact  with  the  anterior  tibial  veasi^slSj  and  with  ihoio  Te^^ttdd  it 
deBctnda  to  the  front  of  the  arikle-joitjt,  where  it  dii-^idej]  iato  an  external 
and  au  ii^teriial  hrauoh.  Tbe  nerre  first  reaches  the  outer  ^ide  of  the 
anterior  tibial  artery,  above  the  mid  tie  of  the  leg  ;  and,  after  cro«Birig  in 
front  of  that  Teasel  once  or  oftener^  lif^  to  the  in  tar  ^ide  of  it  at  the  bend 
of  the  ankle. 

(a)  Mti^ttlar  branches, — In  Its  coarse  aloogr  the  leg,  the  anterior  tibial  ncrrc 
gives  slender  dlaroenta  to  the  mueclefi  between  which  it  i^  plated,  namfly^  the  tibialis 
antieil:*,  the  long  ext-cnsor  of  the  toc«»  and  the  special  oxten*or  tif  the  great  toe. 

(fr)  The  cietefmii  branch  of  the  anterior  tibial  nerve  turng  otttwanhi  ovtr  the  tarsus 
beneath  the  «hort  e^ctensor  of  the  toei ;  and,  having  become  enlarged  lUke  the  poa- 
lenor  mtereafieons  nerve  on  the  wrii^t)  terminates  in  branebea  which  «npply  the  nbort 
extensor  moHcie,  and  Ukewii^e  the  aiticulationii  of  the  foot. 

(c)  The  interjial  tratuh^  eontinuing  onwards  In  the  dircetlon  of  the  interior  tibial 
nerve,  aeoom panics  the  donal  artery  of  the  foot  to  the  tmi  inleroeseous  space^  and 
cadJ9  in  two  branches,  which  supply  the  integumeni  on  the  neighbonriog  f^ide^  of  the 
great  toe  anil  the  second  toe  on  their  dorsal  o^pccL  It  eommuulcateA  with  the  inter- 
nal  division  of  the  muiMinlo'CnUineon^  nerve* 

Stimmary  of  the,  emUrnal  jio;jfi^c^iK  ntrt^e,  — This  nerve  supplies,  bewidea 
articnLftr  brauches  to  ihek^ee,  atjkle,  and  foot,  the  peroiiei  muscleA,  e^cteiisor 
muBclea  of  the  foot,  also  the  integmne^jt  of  tbe  frunt  of  the  leg  aud  dorsum 
of  the  foot.  It  gives  the  ramus  eoinmuuicaris  fibnlaris  to  the  ahon 
snphenotia  branch  of  the  internal  poplit^l  nerve,  aud  eommutiicatea  with 
the  long  BDphenouB  uerve^ 

SYNOPSIS  OF  THE  CUTANEOUS  DISTRIBUTION  OF  THE 
CEREBKO-SPINAL  NERVES. 

Heao^— The/acjp  and  heml  in  fnmf  of  ike  ear  are  Mtpplied  with  Hensory 
nerves  from  the  tifth  cratiial  nerve.  The  o|>hthalmic  divi^iori  supplies 
brauches  to  the  forehead,  upper  eyelid,  and  dornnni  of  the  noae.  The 
superiur  w axillary  division  supplies  the  check,  ala  of  the  nose,  upper  lip, 
lower  eyelid,  and  the  region  behind  the  eye,  over  the  temporal  fascia.  The 
inferior  maxillary  division  supplies  the  chin  ami  lower  lip,  the  piima  of  the 
ear  on  its  outer  tide,  and  the  inti  gumeot  in  front  of  the  ear  aud  upwards  to 
the  vertex  of  the  head. 

The  htiadf  behind  the  ear,  is  mainly  supplied  by  the  great  occii  ital  branch 
of  the  posterior  division  of  the  silicon  d  spinal  nerve,  but  above  the  occipital 
protuberance  there  is  also  distributed  the  branch  from  the  posteiior  division  of 
the  third  spinal  tierve  ;  aud^  in  front  r>f  the  area  of  the  great  occipital  nerve,  is 
a  space  supplied  by  anterior  divi&iona  of  spiital  nerves,  viz.,  the  buck  of  the 
pinna  of  the  ear,  together  wiih  the  integument  behind  ami  that  in  front  over 
the  parotid  gland,  which  are  supplied  by  the  great  auric uhir  uprve  ;  while 
between  the  area  of  that  nerve  and  the  great  occipital  the  .siualt  occipital 
nerve  intervenes.  The  ivurictilar  branch  of  the  pueumo-gasitrio  nerve  also 
IH  distributed  on  the  back  of  the  ear, 

Ttti7ific. — The  post ti  tor  dUkions  of  th^  spinal  nerms  supply  an  area, 
extending  on  the  back  from  the  vertex  of  the  ftkull  to  the  buttock*  This 
area  h  nurrow  in  the  neck  ;  it  is  spread  out  over  the  back  of  the  scapula  i 


SVNCIP^IS    (W    CVTJkXEUVS    X ERASES.  «Ai 

Mitl  Oil  l^a  buttoi-k  the  difrttibuiian  of  tlia  liimb*r  nerveii  eattenda  to  the 
trochanters 

Tha  arta  $iipplied  by  the  etrmcal  phxitf^  beiiile^  ejcteading  upwardSi  lUi 
already  meiitjoned^  on  the  lateral  part  of  the  f<ktiU,  atretohefi  aver  the  front 
and  ud««  of  the  nt^ck,  and  the  uppt^r  part  of  the  shauliifr  and  bi^^ast, 

Tbe  ar*M  **/  the  atiteHor  tHvi^oui  of  the  dvtaal  ondjirit  lumbar  nerves  tneeta 
auperiorly  with  that  of  the  corvicjil  pWxnti|  and  py«t«rit>rly  with  that  of  the 
podterior  divisions  of  doraftl  and  lumbar  nervea.  It  pastas  down  over  the 
banndt  and  along  by  the  outi^r  part  of  Poupart^a  ligament,  and  includes 
fmtt  of  tlie  scrotum  and  a  Huiall  portion  of  the  iut*  giimeut  of  tbe  thigh 
mlemal  to  ihe  saphenons  opeiiitig. 

The  prr»f tecum  aud  penU  are  f!Up plied  by  the  podic  nerT«p  ;  the  st^tiium  by 
branches  of  the  pudic,  inferior  pudendal,  and  ilio-in^inal  nenr-ea, 

Ui'J'ER  LIMB. — The  $hoiddfr^  »upi-lied  ftupetiorly  by  the  cervical  plpxns^ 
leceirefi  its  euiatieoui  n^rvra  inferior ly  as  far  aa  the  iniertiau  of  tJie  deltoid 
ffom  the  circumflex  nen^e. 

The  firm  inietnatly  In  nuppli^  by  tlie  iiitercosto-humeral  nerve  and  the 
Tierve  of  Wriaberg.  Tbe  inner  and  anterior  t>art  ia  supplied  by  the  internal 
cutaneout  nerve  ;  and  the  poAlerior  and  outiu'r  part  by  the  internal  and 
eiterual  branches  of  the  muaculo-apiral  nerve. 

Tlie  foTfttrm^  Huteriorly  and  on  the  outer  ntle,  la  supplied  by  the 
[tertml  cutan«ouB  ;  on  itsA  outer  and  fjoeterior  aapecl,  superiorly  by  the 
ttetuat  cutuneouft  braTiches  of  tli©  muaculo-Bpiral,  and  iufeiiorly  by  the 
imilkl  branch  of  the  name  n«rve.  On  the  inner  mde,  both  in  front  and 
bsliiiiil^  10  the  iutemal  cutaneous  nerve^  mid  inferiorly  are  branched  of  the 
iiltMir, 

On  ihe  hack  of  ih^  hmid  are  the  radial  and  ulnar  nerven,  the  radial 
vup plying  about  three  hugers  and  a  half  or  less,  and  ihe  ulnar  oud  and  a 
hsdi  or  mor^. 

tin  tii€  fro/ni  of  ih€  hand^  the  mevliaii  nenre  supplies  throe  Engera  and  a 
luUff  and  the  nluar  one  and  a  half.  In  the  p*jitn  ii  a  branch  of  the  median 
giTen  off  above  the  wrist.  On  the  ball  of  the  itiumb  are  branches  of  the 
iDUM-'ulo  cutaneous^  mefliJin,  and  racial  nerves, 

IjtiWEB  LiM3. — The  bfitiwik  h  supplied  from  above  by  ihe  Ciitaneoua 
btmnchesi  of  the  pof^terlor  divisions  of  the  lumbar  nerves,  with  the  ilio-hypo- 
gaalric  and  lateral  branches  of  the  last  doc^tal  nerves  ;  internally  by  the 
ponterior  divi«ioD»  of  the  sacrnl  nervija  ;  externally  by  the  pofct**rior  branch 
of  the  tittrmal  cuLineoaa  nerve  proceeding  from  tbe  front  j  and  inferiorly 
bj  lira  neb  es  of  the  small  sciatic  nerve  proce(>diug  from  below. 

The  thigh  is  supplied  externally  by  the  ejcti^rnal  cutaneous  n^rve  ; 
poBtcririrly^  and  in  the  upper  half  of  il«i  inner  aspect,  by  the  ^tniiJl  seiatic  ; 
a^tetiorly,  and  Ln  the  tow^r  half  of  the  inner  aspect,  by  the  tulddle  and 
laiBnial  cutaneous. 

The  U<f  is  supplied  posteriorly  by  the  small  (Wiintic  and  short  saphenous 
Heirres  ;  internally  by  the  long  saphenous  nnd  branchefi  of  thw  in  tern  n  I 
^tanecitiB  of  the  thigh  ;  and  out'^ide  and  in  front  by  cutaneous  branehea  of 
Uke  rxtemal  poplitt  al  nerve,  trnil  by  its  muRcnlo- cutaneous  branch. 

On  ih£  dt/rtum  of  the  foot  are  the   branches  of  the   ronsoulo-cntaneons, 
sopplyiijg  all  the  toes  with  tbe  exception   of  the  adjacent  siden  of  the  fin^t 
Eld,  whioh  are  anppUed  by  the  anterior  tilii^il,  aitd  the  outer  aide  of 
s,  which,  with  the  outer  i.ide  of  the  foot,  is  supplied  by  the  i 
ftpbesioiia  nerve*      Ihe  long  Mipheuous  is  the  cutaneou^^  nerve  on  ** 
r  of  thit  foot. 


SYNOPSIS    OF    MUSCFLAE    NERVES, 

The  soh  of  the  foot  i»  supplied  hj  the  plantar  tterves.  The  iniemal 
plautar  ciervo  gives  branchei  to  three  to«s  and  a  half  ;  the  external  to  the 
reiuauiiijg  oue  toe  and  a  hid£ 


SYNOPSIS    OF    THE    MUSCULAR    DISTRIBUTION    OF    THE 
CEREBROSPINAL  NERVEa 

MUfiCLiS   OF   THB    HKkD    A?fD    FOUE   I^AET   OF    THE    NECK- 

The  mitMhi  of  the  orhit  are  mostly  supplied  by  the  third  cranial  nerve — 
the  f<uperior  divisioD  of  that  nerve  ht:itjg  diMtributed  to  the  levator  palpebral 
and  the  superior  rectus  mtisclea  ;  and  the  iijferior  division  to  the  inferior  and 
internal  rei;ti  and  the  ijiferior  oblique.  The  sup^^rior  oblique  musck  is  supplied 
by  the  fourth  nerve,  the  external  rectus  by  the  sixth  ;  Tvhile  the  teuaor 
tarsi  has  bo  special  nerve  apart  from  those  of  the  orbieularia  paJp^brarum, 
which  are  deriveil  from  the  facial. 

The  9>vy€rficiQl  niw^e/o  of  the  face  and  scalps  which  are  associated  in  their 
action  as  a  grxjup  of  muscles  of  expression^  are  supplied  b^  the  portio  dura 
of  the  scTtuth  cranial  nerve  ;  the  ret  rah  ens  auriculam  and  occipitalis 
nni sales  being  supplied  by  the  posterior  auricular  branch* 

The  dcap  tmi^cks  nf  the  /c^ft",  employed  in  masticatiouj  vix.,  the  temporal, 
itja^aeter,  bnccit^ator,  and  two  pterygoid  njusclea,  or©  supplied  by  the  inferior 
maxiUari'  diviaiotj  of  the  fifth  cranial  nerve. 

AfiMcics  a6ore  iht  h\jo\d  Imn^. — The  lujlo-hyoid  muscle  and  anterior  belly 
of  the  diga;stnc  are  supphed  by  a  special  branch  of  the  tJiferior  maxillary 
division  of  the  fifth  cranial  nerre  ;  the  posterior  belly  of  the  digftstric 
niu^e,  acd  the  &t|lo-hyoid,  ate  Riipplied  by  branches  of  the  portio  dura.  The 
genio-hyoid  and  the  muscles  of  the  tongue  receive  their  nervous  supply 
from  the  hypogloissal  nerve* 

The  ?*t?i4C^e*  a^enditig  to  the  h^oid  f«wie  and  laryjiXf  vik*,  the  sternohyoid, 
omo-hyoid,  and  stem o- thyroid  ^  are  supplied  from  the  ramus  descendeus  noni 
and  its  loop  with  the  cerviciil  ph  xus^  while  the  thy  to- by  old  muscle  receives 
a  separate  twig  from  the  uiuth  nerve* 

The.  htryiiXf  pharynx^  and  noft  jjiikite. — The  erico-thyToid  muscle  is  sup- 
plied by  the  external  laryngeal  branch  of  the  pneumo-g^uitric  nerve,  and  the 
other  intrinsic  muacles  of  the  larynx  by  the  recurrent  laryngeal  The 
mnsch^s  of  the  pharynx  are  supplied  [principally  by  the  pharyjjgeni  branch  of 
the  pneumO'gMstric  ;  the  stylo-pharyngeus,  however^  is  supplied  by  the 
glosso-phary  ugcal  nerve.  Of  the  muscles  of  the  soft  palate  unconnected 
^ith  the  tongue  or  pharynx,  the  teni^or  palati  receives  its  nerve  from  the  otic 
ganglion  (which  sIro  (supplies  tlie  tensor  tympani)  ;  the  levator  palati  gi^ts  a 
twig  (Meckel)  from  the  posterior  palatine  branch  of  the  spheno- palatine 
ganglion,  and  the  azygoa  uvuloa  k  probably  supplied  from  thu  same  soiiree. 


MVlSCLEa    BELOFGIKG    ES:CLT7BrVMI.T    TO    lUE    TIII7NE|    AND    MUSCLES 
ASOENDlliO    TO    THE    BKUU« 

All  those  mvschs  of  th^  hack  which  are  uuconnectai  with  the  upper  limb, 
vjji, ,  the  posterior  terratij  the  ipleuiua^  complexus,  erector  spiufej  and  the 
muscks  more  deeply  placed,  receive  their  supply  from  the  posterior  diviMons 
of  the  spinal  nerves. 

The  stivno-fiwsloid  is  supplied  by  the  spinal  accessory  nerve  and  ii  twig 
of  the  ceryical  plexus  coming  from  the  second  cervical  nerve. 


SllfOPSIS    OF    KUSCULAfi   KEHVES. 


ms 


The  reeim  captiU  anii^tB  major  and  miitor  ara  supplied  hj  twigs  from  tUd 
tipper  cervical  iieo'ea  ;  tlia  tougus  colli  and  scahni  muscl^B  bjr  t trigs  fiom 
the  lower  ceTvical  u^rveii. 

Tha  fnti*ci««  o/  tA*  cfte^f,  vi^. ,  tba  iatorcoulala,  Bubcostalsj  levaiores  cos- 
larucii^  and  lii&ngukris  gtenii,  are  supplied  by  the  tuttii-oostal  tierv^a. 

The  obltqiti^  transtsrswif  and  rechi^  of  the  abJomeu  are  ftiippJied  by  the 
lower  iutarcosial  nerves  \  and  the  oblique  aud  transTerae  musclea  al>$o  g^t 
braiichea  from  the  ili> inguinal  and  ilio-hjpogeifltric  nerveii.  The  crema:tUr 
muscle  is  supplied  by  the  genit^d  bruticli  of  the  genito-crural  nerve. 

The  quadsattia  httttborum.  (like  the  peoa^^)  receives  small  brauches  &Qia 
ihm  lumber  nisrTeo  b^fur^  they  form  the  plexus. 

The  diaphragm  reoeivei  the  phraaio  nervt^ii  from  the  fourth  and  fifth  oer- 
vieal  tierveii  aad  likewise  aympatUetic  filtimenta  from  the  plejtuses  round  tho 
l^hreciic  arteries. 

The  mu$ck»  of  the  urtthra  and  penU  are  supplied  by  the  pudic  nerve  i 
tlM  Umator  and  sphia^cier  anl  by  the  pudic  and  by  the  fourth  aud  Efth 
I  sareral  and  coccygeal  nerreo  ;  aud  the  eocctjgtua  mu£cle  by  tha  threo  last* 
[•allied  uerve& 


MU8CLE8   ATTACHIKO    THE   UFFKH    lit  MB   TO   TH£   TEUHJL 

The  traftt^ui  and  the  demo-ckido^nutstuid  receive  the  diatribution  of  tha 
spinal  aecesaory  nerve,  and,  ia  union  with  it|  dlamenta  fr^m  the  oervical 
l»lesua. 

The  laHidmas  doni  receivea  the  long  aubaoapular  nerve. 

The  fhontboitki  are  supplied  by  a  special  brauch  from  the  antorior 
^brimotk  of  the  fifth  cervical  nerve. 

The  iemtor  ang^dl  JicapidiJb  nt  supplied  by  brandies  from  the  anterior 
divifdon  of  the  ihinl  cervical  nervei  and  aom^ times  partly  also  by  the  hniiioh 
to  the  rhomboid  muscleBv 

The  mTfratitt  magnum  baa  a  special  nerve^  the  posterior  thonicio^  derived 
fons  the  fifth  aud  uxih  cervical  nerves. 

TbM  mabcianui  nsoeivea  a  ■pecial  branch  from  the  place  of  union  of  tho 
fiJth  sod  sixth  cervical  nervM. 

The  petiorale,^  are  supplied  by  the  anterior  thoracta  brnuchea  of  the 
rteachial  plexus,  the  larger  muscle  receiving  hlamenta  froui  both  th^et 
a^  and  the  snmller  from  the  inner  only* 


irUS^'LES   OF  TBI   UFFKB    LIMB. 

M%i*dei  of  the  nhotdder^ — The  aupraspinatus  and  Infraspitt&tuB  are  sup- 
plied hf  the  aupraacapular  nerve  ;  the  auhscapularis  by  the  two  smaller 
spbaoapular  uervei  ;  tha  term  major  by  the  second  aiibsoapular^  and  the 
*  deltoid  and  teres  minor  by  the  cLroumflex  nerve. 

Potfterior  mmdis  of  Uu  ann  and  fonurjtK — The  tricepa,  anconeus,  supi- 
nator longua,  and  extensor  carpi  radialis  longior  are  supplied  b;  direct  branches 
of  the  mutsculo- spiral  nerve  \  while  the  extensor  c&rpt  radlaliii  bre  vior  and  the 
other  extensor  muiKilea  in  the  farearm  reoeive  their  branches  from  the  pos- 
terior interosaeousj  division  of  that  nerve, 

J^nUrior  muurZe^  of  I/kj  arm  cfnd  /orcnrm.  —  The  coraco-brachialis,  bioepa, 
and  braehialis  anticui  are  auppUetl  by  the  mu^^ulo-cataneous  nerve  :  the 
braeMaUs  nnticua  likewise  gtmeraUy  receives  a  twig  from  the  mnsculo- 
spirml  nerve.  The  muticles  in  front  of  the  foreanu  are  supplied  by  the 
median  nerve,  with  the  exception  of  the  Hexor  carpi  nlnark  and  the 
slaif  half  of  the  fluxor  profundus  digitomm,  which  are  et 


6«i  tflE   SYMPATHETIC  KEKVES. 

ulniir  nervQ^  aod  Hie  eupitmtor  loogus^  which  is  Bupplied  hj  the  miiflculo- 
BpiraL 

Mtt»ct€s  of  the  haiid, — The  abductor  &nd  opponent  pollicis,  the  outer  half 
of  the  deicnr  breyls  poUick,  and  the  two  outer  lumbricales  muiiclaA,  am 
fliipplied  hy  the  medmu  nerve  :  nil  the  othtir  uiuaclys  rtjooive  their  nerve* 
from  the  ulij&r« 

ICUaOLK   OF   TWR  J/)W£E   tIMB, 

Po^ttrwr  muidm  of  the  hip  and  IhltfK — The  gluteus  uiaximiw  is  raaiuly 
supplied  hy  the  small  sciatto  nerve,  aud  receivee  t^t  itti  upp.r  pttrt  a  separate 
branch  from  the  aacral  plexus.  The  gluteus  mecjius  and  minimum,  together 
with  the  t<^u3or  vaginro  femoris,  are  supplied  hy  the  gluteal  nerve.  The  ppi- 
f or  mis  J  gemelti,  obturator  internni,  and  quad  rat  us  fetnoris  reoeive  ftpecial 
braiichefi  from  the  sacral  pleiua.  The  hamstriug  muaclt^s  are  guppliml  by 
branches  from  the  greui  sciatic  nerve. 

Anterior  and  hdemal  jnttides  of  thi  thigh, — The  psoas  lunscle  la  auppUed 
by  eepurate  twigA  from  the  lumbar  nervt^a  The  diaoufl)  quadnoeps  extenj^or 
femorii,  and  eartoriua  are  supplied  by  the  anterior  crural  nerve.  The 
adductor  musclen,  the  obturator  exturuua  and  the  pfotiueui,  are  supplied 
hy  the  obturator  nerve,  but  the  adductor  maguus  UkeA'iije  reoeivea  a  branch 
fft)m  the  great  aciatic^  and  the  pectin^ua  someiimeii  haa  m  branch  from  the 
anterior  oruraL 

Anterior  fnuschs  of  the  leg  €ind  foot — The  muscles  in  front  of  the  leg, 
together  with  the  extensor  brevis  digitorum,  are  supplied  by  the  anterior 
tibial  nerve. 

The  ptroneui  lonyus  and  hrevis  are  supplied  by  tho  musculo- cutaneoas 
nerve. 

I'osf^rior  fnit»dcs  of  the  Ug, — The  gastrocnemius,  plautaiis,  soleu^s  o^'jd 
popliteua  are  supplied  by  branches  from  the  iuteriial  popliteal  nerve  ;  the 
doep  mugclea,  vi^.,  the  fiexor  longus  digitorum^  flt^xor  ]ongns  po]lici@,  aud 
tibialia  posticus,  deiive  their  nervea  from  the  posterior  tibial* 

Fiantar  mufci**.— The  flexor  brevia  digitorum,  the  abductor  and  flexor 
brevia  poUiGi%  anrl  the  two  inner  lumbriculea,  are  supplied  by  the  lulerBal 
plantar  norv  e  ;  all  the  othena,  including  the  flexor  accesioiiua  and  inttaxts^i, 
are  aupplied  by  the  external  plantar  nerve. 


IJL  SYMPATHETIC   KERVES. 

The  nerves  of  the  sympathetic  system  (nervus  iutercoetali*  ;  nerves  of 
oiiganic  life — Bichat)  are  distributed  iu  general  to  all  the  internal  viscera, 
bvit  some  organs  receive  tlieir  nerves  aliio  from  tbe  cerebro- spinal  ay  item, 
as  the  luuga,  the  hearty  and  the  uppor  ajid  hjt^er  parts  of  the  alimentary 
c^nal.  It  appears  from  ph^aiologicaL  reaearcheii  to  be  alao  the  special 
pro\  ince  of  the  aympathetic  system  to  supply  ntrves  to  the  coata  of  the 
blood- vessels, 

Thi^  division  of  the  nervous  ay  stem  coiiaiaU  of  a  somewhat  complicated 
collection  of  ganglia,  ct>rd>i  and  plexnbe^,  the  parta  of  which  may,  for  con- 
venience, bo  eUt^idlied  iu  three  groups,  viz.,  the  principal  gangliated  cord^, 
the  great  privet  tebral  plexuses  wiib  the  nervus  proceeding  from  them,  and 
the  ganglia  of  union  wiih  craninl  nerves. 

The  gangliaUd  cords  consist  of  two  series,  in  each  of  which  the  ganglia  are 
connected  by  intervening  cords.     These  cords  are  placed  symmetrically  in 


GAXGLIATED    STMPATITETIC    CORDS. 


■^ 


ll^oDt  of  the  Teitebml  oolumii,  and  emtetid 
from  tho  hahe  of  the  akull  to  the  oooci^z. 
SuperJorlf  the^  are  ooiiDected  with  pleit- 
Hion  vhieh  eitter  the  craiiia]  cavitj^  tvhil# 
iflferiorlj  they  eon  verge  on  the  B«uiruiii, 
ftod  terminate  in  a  iitigle  gaiiglion  ou  the 
coo^x.  The  teTentl  portbnn  of  tbe  conla 
ATS  dktlngtiiiihed  a.^  eenric^  dorsal,  lum- 
iMTj  ftnd  iacnU  atid  b  each  of  ihvm  part^ 
tha  ganglia,  are  eqiul  in  iiiiinl)«r,  or  uear)^ 
\90g  to  Ihe  vtfFtabrEe  od  whit^h  thoy  ]i«^ 
l#xcept  in  the   Deck,  where  there  are   otily 

f  iHg.    151. DlAdltJUtMlTIC  OUTUMI   Of    TITIC  StM. 

rAVBsna  CoitL^  UP  OJVB  sura  ut  oozrjraotiosr 
wit«  ms  Srujj,  KieaTica. 

fW  foil  d^snpUon  of  tliii  figuff  will  be  found 

On   tli«i    tiglit   iMe    ilie    foUowing   leti^ns    tn- 

dt«mte   parta    of  the    sjriipitfactic    nerrtB  ;    ti£, 

a,     Ihi    iiipcrior    ccrvimi     gmnglloa,    commuiil- 

cattsf    mik    Ike    upper    oerrical    aplnitl    iierve« 

eofitiaQed   beliw  ifito  tke  grcal  «jta(iallj«Ue 

1  ;  6,  lk€  tDiddle  ctrvical  jpukgdnEi  ;  e,  iif  the 

[^b^wer    eervicft]    gsmglidn    aniled   with    tbe    finil 

I ;  </,    ihft  ekveolh  doraal   gaoglbo  ;    fri>ia 

[lAw  illb  t4>  the  ninth  dorsU   B^nKlta  tbe  ongitii 

^  Ik*  pnt  iplaochDie  nerre  ire  shfrnn  ;  ty  tii£ 

or  upper  Lumbar  j^angUoo ;  a#,  tba 

I'tipftf  iaetal  gaoglko.    In  the  vbole  cKt<^ut  of  the 

j^t^tbetie  eord,  th«  twtgi  c^f  union    wiLh  the 

'  «|iiBftl  wtrfm  ■!«  ilioira. 

€<mnt€timh  oj  the  g&ni^mted  tordB  wiih 

J  i^  ttrdtfthfinnol  Jtyn^ern. — The  ganglia  are 

[l^eTcrmlly  cour^ecteii  with  the  ftpiiial  nerves 

their  tjeighbourfaood  hj  mean  a  of  short 

oorda  ;  each  con uec ting  cord  Oini^^i^tin^  of 

1^   white  aiid   a  grey   portioti,   the   fofiSfir' 

of  which  may  be  coti&idered  aa  prooeeiliiig 

ffom   the   »|jitial  nerve    to    the    ganglion, 

'  ^^Mm  the  gauglioii  tr>  the  gpiuiil 

Al  iti   upper  end  the  gangliateri 

,  cord  eomnmnicatef  likewii^e   with   certain 

I  CAoial  nervea.      The  main  oorde  intetven- 

[ii^  belween  the  gaDglhi,  like   the  amaller 

I  oonnecting  the  gai^glia  with  the  spinal 

en,  are  composed  of  a  grt^y  and  a  white 

I^Kti^  the  white  being  eontiuuoaa  nith  the 

( of  Ihe  apinal  nervea  prolonged  to  the 

tte  freof  frtiseftthtal  f^rxu^M  coiti prise 
fifve  larg?e  aggregations  of  nerves,  or 
raa  sad  ganglia  situated  in  front  of 
aptue,  and  oceupyiog  re*"pectively  the 
the  abdomen^  and  the  pekin* 
SWjr   are    Mugle    and    joedjaij,    and   are 
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named  reBpeotively  the  carJiaCj  the  »olar,  and  the  hypogaatrio  plexus* 
These  plexuses  rtceivu  branches  from  both  tho  gaugliated  eorda  above 
noticed,  and  they  coiii>titute  centres  from  which  the  viscera  are  supplied 
with  nervea. 

The  cranhl  fjfin[fiw  of  (M  ^tympathUic  are  the  ophtbaliriic,  sphenopala- 
tiDe,  s\ibmaxO)ary,  and  oiicj  wbich,  being  iutimately  utnitt^l  with  the  tifth 
erauial  uerve,  have  already  been  described  along  with  that  nerre.  They 
are  also  njore  or  less  directly  oonnecteii  with  the  upper  end  of  the  sympa- 
thetic gangliiited  cords  ;  but  it  will  be  uti necessary  to  gi^e  any  special 
description  of  them  in  thi^  phici}. 


A.     THE    QAJSTGLIATED  CuRDa 

TJIE  CERVICAL  TABT. 
Ill  the  uack,  e.^ch  gatigUatt^cl  cord  i^  deeply  placed  behiad  the  sheath  of 
the  great  cervical  blood -veseek^  atid  in  contact  with  the  muAcles  which 
imniediatety  cover  the  fore  part  of  the  Tertebral  coUimn»  It  comprises 
three  ganglia,  the  first  of  which  m  placcsd  near  the  brise  of  the  skall,  the 
second  in  the  lower  part  of  the  neck,  and  Ihe  third  immediately  ah  ore  the 
head  of  the  first  rib. 

THE    UPPER  CERVICAL    GAKGLION, 

This  IS  the  largest  ganglion  of  the  great  sympathetic  cord.  It  is  continued 
superiorly  into  an  ascending  branchj  and  tapers  below  into  the  connecting 
cord,  so  as  to  pi;esent  UJtually  a  fiiniform  shape  ;  but  there  is  conwderable 
Yariety  in  this  respect  iu  dil^rerent  cases,  the  ganglion  being  occaaioually 
broader  than  usual,  and  nonie times  constricted  at  intervals.  It  has  the 
reddish'grey  colour  charact4-'rifitic  of  the  gauglia  of  the  sympathetic  system. 
It  is  placed  on  the  larger  rectus  mviscle>  opposite  the  second  And  third 
cervj(»l  vertebr»,  and  behind  the  internal  carotid  artery. 

ConneHioji  i&Uh  npitml  nerves. — At  its  outtr  side  the  superior  cervical 
ganglion  is  ooitncoted  with  the  first  four  spinal  nerves,  by  means  of  plendtrr 
corda,  which  have  the  structure  poiuti'd  out  in  the  general  description  as 
being  commou  to  the  seriea 

The  circumstance  of  this  ganglion  being  connected  with'  so  many  as  fonr  spiusl 
nervesij  together  with  its  occaaioonlly  cfltiatricted  sppeoraoce,  U  fayourable  te  the 
view  that  it  may  be  regarded  as  cooiiUting  of  several  gnugHa  which  have  coalesced , 

CtmneetioH  icKJi  cranial  nerv€». — Small  twigi  connect  the  ganglion  or 
its  cranial  ooid  with  the  second  ganglion  of  the  pneu mo-gastric,  and  with 
the  ninth  cranial  nerve,  near  tbe  base  of  the  skull  ;  and  another  branchy 
whifh  ii  directed  upwards  from  the  ganglion,  divides  at  the  base  of  the 
aknll  into  two  filaments,  one  of  which  ends  iu  the  seooud  (petroaal)  ganglion 
of  the  glosso-pharyitgeal  nerve  ;  while  tho  other,  entering  the  jugular 
fonouen,  joins  the  gaogUoTj  of  the  root  of  the  pneunio- gastric 

besides  the  branches  connecting  it  with  cranial  and  spinal  nerves,  the 
first  cervical  ganglion  gives  oif  also  the  ascending  branchy  the  upper  cardiac 
nerve,  pharyngeal  nerves,  and  branches  to  blood-vessels. 


Jlie  i^mndrng  branch  of  the  first  cervical  gangHoa  is  8o£t  in  teitorp  ami  of 
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m  redJisb  tiDt,  neemitig  to  be  in  tome  decree  a  proloQgatioo  of  the  gmiglioQ 

iC     Ju  itfl  oaurse   lo  the  £ikult|  it  ih  coni^aldd   bj  tha  tuteraaj  carotid 

fartoij,  with  wbich  it  euiers  the  carotid  carial  id  the  teraporal  bqnef  aui  it  la 

then  divided  iaio  two  p^rta,  which  &te  placed  oue  on  the  outer ^  th«  oUier  oa 

tile  inuer  aide  of  the  yesa«L 

Fig,  452. 


F19.  452.— C«itimtoiti  or  thk  Ji^tHPAT&£fTO  NsavK  throuhii   its  Caeotid  Bni^vot 
WITH  soiri  OP  THE  Cjuhial  Nekyi:^. 

Th«  full  dncHptioa  of  thia  Bgar^  will  be  foimd  at  p.  {S02.     The  follDviDg  nnmU^r 

lo  tjruii-Etbelia  nerr&fl  and  tbeir  connectioufl  ;^3,    Bph^no* palatine   gftDglioti ;    7^' 

hn  nerve  ;  9,  it«  earotid  Umnf  h  i  U\  a  part  of  the  sixifa  tit-rve^  r«i^iving  tirjg»  from 

'  tlb*  ctivilcl  plexus  of  tbe  if  m pathetic  ;  11,  Bupcrioi'  cerrical  a^mpathetie  j^^kogiion,  ;  12, 

ilji  |iTtiUifgjitioti  in  tbe  carotid  bmnoh ;  15,  atiAfltouioaing  nerTe  of  Ja^btoo ;  16,  t«ig 

fuiiiui^  it  lo  the  sjiopathelic. 

n#  ea!^«r9ial  divmoa  distributes  fiUments  to  the  iatomal  carotid  tirterff 
«ihI,  after  cotnmuTiicatitig  bj  meiLD«  of  other  filameuta  with  the  intertuil 
diviiicm  of  ihe  oord|  fornix  the  carotid  plejtna. 

Hie  intitr  division,  rather  th«  smaller  of  the  two,  supplies  fiUtaenti  to 
the  carotid  artery^  and  goes}  to  funa  the  camrnotu  jt^t'^i^^  The  lermiual 
p&rt«  of  theHe  diTi^ions  of  the  cranio  cord  &vo  prolonged  on  tbe  trunk  of  the 
iuterual  carotid^  and  cjEtend  to  the  cerebral  aud  ophthahuio  arlerit^  aroimil 
ivluch  they  form  fieoondary  pie xu  sea,  those  on  the  €er«^bral  artery  a«ceD(Iiy|^ 
to  the  pia  ma  ten  One  tumute  plexus  enters  th^  eye- ball  with  the  ci^ntral 
ttfiery  of  the  retina. 

it  wia  etated  by  Ribea  ^^em.  do  ta  Sod€t€  JAM,  d'Emalatioa,  torn.  vUL  p,  0O6|}  that 

Ibe  cranial  prolotigattons  af  the  ftjmpathetEc  ncrre  from  the  two  aides  coalesce  wiib 

Rnotber  on  the  anterior  cotnmutiicating  artery , — a  amall  gangtlon  or  a  plexus 

^bdnff  formed  at  the  point  of  junttloa;  bin.  thia  couaectieu  haa  not  been  aatifl- 

IlKiofily  made  ont  by  other  ob^nrer*. 

Ca&otoi  Plkxh^, — The  carotid  plexus^  situated  on  the  outer  side  of  th« 
iftteroal  carotid  artery  at  ita  second  bend  (reckoning  from  below),  or  between 
tiis  ««eoiid  and  third  bends^  joitiB  the  Gfth  and  aixth  cranial  nerreB,  aod 
Mfcs  many  filaments  to  the  vessel  on  which  it  lies. 

Btomrikjs§.--^(ii)  The  connection  with  the  m^dh  nerve  u  ^tabltahed  by  meant  of  one 
m  two  filamenta  of  conatdcrable  ai£e,  which  are  supplied  to  that  nerre  where  it  Uea 
w  1^  u^  of  the  internal  carotid  artery. 
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(b)  Tht  filameatft  conDccled  witb  Ibe  GaMerictn  ffangiion  of  tUe  fiftli  ni^rve  pro* 
eeed  aomctimeft  from  the  carotid  plexus,  &t  oLbeni  from  tbe  eBvertiona, 

(e)  The  dftp  branch  of  the  Y  Id  inn  iierf«  pft«$6a  back  ward  a  to  tiie  carotid  plexiis, 
and  after  leaving  the  Vi  Jimi  canal,  lie^  in  tUe  cartibgmoii«  nubaUnce  which  clo^e^ 
tb«  torameii  Eaoerum  mcdiutn.  Viilentiu  deSreribe^  RL^rve^  aa  fiirDLfhed  to  the  dura 
mater  from  the  iiarutid  plexus. 

Cavernous  Plexus.^— The  cavern oim  plexiiA^  named  from  lia  poAitioia  in 
the  ainus  of  the  iMime  niitae,  is  placed  below  and  nitber  to  the  imwT  siUe  of 
the  highest  turn  of  the  intern «1  carotitj  artery,  Besidea  giving  branchen  on 
tho  artt^ry,  it  oommuni^tes  with  tha  third,  the  fourtli  Aud  the  ophlhaliuic 
of  the  fifth  cranial  nerves. 

iJrancAes,— (a)  The  filament  which  joini  the  third  mj't^  oomcs  into  cotmectiou 
^Itb  it  cU>sc  to  the  point  of  divi4on  of  that  nerve. 

(6)  The  brancb  to  the  jTourth  ntrue,  which  may  be  derived  from  either  the  caver- 
noas  or  the  corolid  plt^us^  join4  the  nerve  where  it  liest  in  the  wait  of  thti  caveroou^ 
eiane^ 

(c)  The  filanienti!  contiected  with  the  ophthtdmic  iruttk  of  th^JiJtA  nerve  are  stip plied 
to  its  jnnor  aurfucc  One  of  them  U  continued  rorwiLrds  to  the  lentL^ubir  gaugiiun, 
either  in  connectloiL  with  or  dUtinct  from  the  mual  nerve. 

2.    ?HABTKOGlL    VTERYBS    AKD    FLE2DB. 

These  nervet  arise  from  the  inner  part  of  the  ganglion,  and  are  dLrpot^d 
obliquely  inward  a  to  the  side  of  the  pharynx.  Opposite  the  middle  0on- 
fitrictor  muscle  they  unite  with  brauehea  of  the  pueumo-ga^tric  tiud  glosso- 
pharyngeal norves  ;  and  by  their  union  with  thupo  nerves  the  pharyjigeal 
pkxns  u  formed.  Branches  emanating  from  the  plexua  are  distributed 
to  the  musclar  and  mucous  membraue  of  the  pharynx* 


3,    OFPBR    CAKDLiC   NERVE. 

Each  of  the  cervie  J  ganglia  of  the  sympathetic  fumiahea  a  cardiae  branch| 
the  three  being  named  reapeetively  the  upper,  middle  and  lower  cardiac 
iiervea. 

These  branchea  are  continued  singly,  or  in  eonneetion,  to  the  large 
prevertebral  centre  (cardiac  plexaa)  of  the  thorax.  Their  aiztj  varies  con- 
siderably, and  where  one  branch  is  smaller  tbau  oommon,  aiioiher  will  be 
found  to  be  increased  in  si;se,  as  if  to  compensate  for  the  defects  There 
ane  iome  differences  in  the  diHpo^ition  of  the  nerves  of  the  right  and  left 
mdcfk 

The  upper  cardiac  nerP6  (n.  c^rxiiacus  guperficialis)  of  the  i^ghi  itdt 
proceeds  from  two  or  more  branches  of  the  ganglion,  with|  in  some 
instances,  an  oSset  from  the  cord  connecting  the  first  two  ganglia.  In  its 
course  down  the  neck  the  nerve  lies  behind  the  carotid  sheath,  in  contact  with 
the  longus  colli  muscle  ;  and  it  is  placed  in  front  of  the  lower  thyroid  artery 
and  the  recurrent  laryngeal  nerve.  Entering  the  thorax,  it  passes  in  some 
esses  before,  in  otherd  behind  the  subclavian  artery,  and  is  directed  along  the 
innominate  artery  to  the  back  part  of  the  arch  of  the  aorta,  where  it  end»  in 
the  deep  cardiac  plexus^  a  few  small  ^laments  continuing  also  to  the  front 
of  the  great  vesseL  Some  branches  distributed  to  the  thyroid  bod/ 
accompany  the  inferior  thyroid  artery. 

la  ita  course  downwards  the  cardiac  nerve  is  repeatedly  connectwi  with  other 

branches  of  the  sympf^thetie^  and  with  the  pnenmo-ga«tric  nerve.     Tho«  about  the 

middie  of  the  necik  il  is  joined  by  iomo  hlamfinbd  from  the  external  huyngeal 


rPPEB    CAfiDLiC   A'£BVE. 


mi 


father  It^wer  dotrn,  by  one  or  more  filameutA  from  the  trunk  of  the 
l|n«aiiio-g»siHc  ovrre ;  l&illy,   on  eut«riag  tlie  chcE<t,   it  joioa  with  lh«  reeurreut 
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4iri>  N  KtlT^  Oir  THK  LSPt  SIJiK. 

The  in^l  dcwriplioii  of  thii  figure  will  b«  Iband  al  p.  6'20.  The  folio vjnf  Qumberi 
■dcr  Ia  tiie  ijmpatbeiic  g&ngib  &n>l  Jiervea,  ftad  those  iiuuiedt&tely  oofmectad  wiHk 
tbts  ;— 3»  pLiArjngeal  plexir«  ;  S,  Uiyagtal  pkiufi ;  13,  pulmonmrj  ptexnt ;  sad  to 
Ihv  nsder'i  feft^  aboT«  the  pnimc^nnrf  artery,  a  parf.  cf  tlie  ea^r^lUc  pTeicuB  ;  24^  tnpetior 
~  it  gpfiglioti  of  the  fljm pathetic: ;  25,  middle  ceiTjde  giiagliMP;  26,  iti Tenor  eerricat 
[  Qfiiteil  with  the  trni  dureal  g&uglioii ;  27,  33^  29^  30,  fiucf^ud,  tliird,  foarth,  ind 

Fitm/jf- — Inpleffld  of  pairing  to  the  thorax  in  the  manner  descriWd^  the  nuperior 
csnB&c  ftenre  maj  i<>itk  the  csirdliic  branch  furnUheJ  from  one  of  the  olhef  cer- 
rirti  ganglia.  B^ui^a  de^erilHS^  tbb  i^  the  commr^n  dUpoftiiiott  of  the  nerre ; 
hut  Cmfellbief  (Anat  Dewsdpt,  t  iv.j  sUiw  tliat  he  has  nnt  iu  any  cjiae 
tha  (Ardiae  nerTe«  to  correspond  ev^<ily  with  the  Ggun;^  of  the  ^'Tahulai 
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The  superficial  cardko  uorra  of  ilia  Irft  dd€  hm,  wtiile  in  the  neolt,  tlia 
HAtiio  couree  and  conDections  as  that  of  the  ngbt  Hide.  But  within  the 
client  it  folio ira  the  left  carotid  artery  to  ih^  arch  of  the  aorta,  aad  ends  in 
Aome  iufltancea  iu  the  auperficial  cardiac  plexusii  while  iu  othera  it  joina  the 
deep  plexiiB  ;  and  accordinglj  it  paaat^s  either  in  front  of  or  behiud  the  arch, 
of  the  aorUk 

4t    BKJUNCHIS    TO    BLOOD- VESSELS. 

The  nerves  which  r»anifj?  on  the  arteries  (nervi  molleB)  ipring  from  the 
front  of  the  gi.uglion,  and  twine  round  the  trunk  of  the  carotid  artery. 
They  are  prolonged  on  each  brunch  of  the  exteriial  carotid,  and  form 
lender  plex:usef}  upon  them^ 

CommuTiicrfttOfiH  with  ofJtrr  nerves. — Froin  the  pi 03 us  on  tlie  facial  nrtery  is  derived 
the  fit^meDt  wbu'b  joins  the  BuUmiixillury  gamglion ;  and,  from  that  oo  tha  mi  (idle 
meningeal  artery  1  twige  have  been  described  aa  extending  to  the  otio  ganglion,  aa 
well  Bs  to  the  giuighform  enlargement  of  the  facial  nerve.  I^astly,  a  eomroiinication 
is  estahlli^lied  between  the  plex.ii;S  oo.  the  carotid  artery  1  and  the  digtinUic  branch  of 
the  foidal  nerve. 

Small  ganglia  are  occasionally  found  on  some  of  the  vaacnlar  plemuseBj 
close  to  the  origin  of  the  vessels  with  which  they  are  asaocinted.  Thus 
lin glial,  temporal,  and  pharyngeal  ganglia  have  been  def}cribe<l  -  and  besides 
theae  there  is  a  krgpr  body,  the  ganglion  interearoticuin,  placed  on  the 
inner  aide  of  the  angle  of  division  of  the  common  carotid  artery.  Thi»  body, 
long  known  to  anatomiate  as  a  ganglion,  hm  been  stated  by  Luachka  to 
have  a  structure  very  dtflerent  from  the  nervous  ganglia  in  general^  and  has 
been  named  by  him  the  '^  gland ula  iuiercarotica." 

The  gmigUon  itihrcaroHntm  was  described  by  LaBJthka  as  preaenting  principally 
a  foHicular  strticturt^,  ^Qd  regarded  by  him  as  being  of  a  nature  eiuiilar  to  the  glan- 
dula  coocygea^  which  be  had  previously  diitcovered.  It  apfteartip  however,  from  tbe 
research ei  of  Julian  Arnold,  that  the  follicular  appeamncea  abaerved  by  l^utjchka,  both 
in  thiH  ioiitanee  and  in  the  coccygeal  g^and,  were  prcMluced  by  arterial  glomemli  seen 
in  Reetion  ;  and  thiit  the  ganglion  interearoticum  eonai^tsi  of  numbers  of  thocie  glome- 
ruU  gathered  into  aevcr^l  larger  masses^  and  of  dense-  pleiu!*e3  of  nerven  aurrouoding 
respectively  the  glomemli,  the  ma^jjej),  and  the  whole  structure.  Witliin  those  plex- 
uses ncrvc-eelljj  are  Acatteredj,  but  not  iu  very  great  unmberp  The  ganglion  is  usually 
aboiit  oae  fourth  of  an  inch  long ;  bnt^  according  to  Lu»chka^  may  he  divided  iuto 
tmaU  flcparato  maMcs^  and  thus  escape  aitentiou,  or  be  euppo^ud  to  be  abacnL — 
(Ln^chka,  Anat.  d^  Menisehca^  vet.  i^  13t>2 ;  and  Julius  Arnold^  in  Vircbow  a  Archlvi 
June,  im5.) 


MIDDLE    CERVICAL    OANGLTON, 

The  middle  ganglion  (ganglion  thyroideum),  much  the  smaUest  of  the 
cervical  ganglia^  is  placed  on  or  near  tha  inferior  thyroid  artery.  It  is 
usually  connected  with  the  fifth  and  sixth  spinal  nerrea,  hut  in  a  somewhat 
variable  manner.  It  gives  off  thyroid  branches  and  the  middle  oardiac 
nerve. 

Thybotd  eranches. — From  the  inner  side  of  the  ganglion  some  twig? 
proceed  along  the  inferior  thyroid  artery  to  the  thyroid  body^  where  they 
join  the  recurrent  laryngeal  and  the  external  laryngeal  nerves,  WMlst  on 
the  artery,  these  branches  commuuioate  with  tbe  upper  cardiac  nerva 

The  middlb  cardiac  nervb  (nervud  cardiacus  profundus  v,  magnus)  of  the 

right  mde  is  prolonged  to  the  chest  behind  the  sheath  of  the  common  caret  id 

srteryj  Mnd   either  in  front  of  or  behind  tlie  subclavian  artery*     In  the 
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tll««t  ti  UeB  <m  tKe  trajc1i(4,  where  it  is  joined  b^  filnments  of  ilie  recurrent 
I«.i7ug^&l  nerve,  «jid  it  euds  iit  thi^  rigbt  Hide  of  the  deep  ciirriUc  p!ejcuii. 
While  in  the  neclr,  the  o^rra  oomtpiuiicates  with  the  upper  cardiuc  tiorve 
and  the  recurrent  bmnch  nf  the  ptieamo-gaBtrie. 

Oil  the  hfi  mde^  the  middle  cardiac  nerve  enters  the  chest  between  the 
left  carcptid  and  Bubclariaa  arteiiea,  and  jtjiiia  the  lell  side  of  the  deep 
c&rdlac  plexus. 

When  the  voicldlc  cerrieid  gnnj^lina  Is  small ,  tbe  middle  cardiac  nenre  may  bo 
found  to  be  ail  off^t  of  the  mtei^^Dgttontc  cord. 

The  lower  or  third  cervicAl  gwitglioti  is  irre^uliir  in  ahape^  usually  some- 
iFh&t  ftiLttefted  and  round  or  setuiluaar,  and  ii  frt^netitly  ludted  in  ^mrt 
la  the  firal  thomcic  ganglion.  PlaceKl  in  a  hoHow  bt^twt^en  the  trauaveme 
pioeei^  of  the  last  cervical  vertt;bra  and  the  neck  of  the  fir^t  n\\  il  is  cou> 
etMiled  by  the  vertrhral  artery.  It  is  conuocteti  by  abort  cuninmnicating 
eordi  with  the  two  lowest  cervical  ut^rrea.  Nuuierous  branchea  arii  given 
ijt  froQi  it,  among  which  the  larg^^Rt  h  the  lower  cardiac  nerve. 

Thb  lower  €A.rdiac   nerve,  issuing  from  the  third  cervical  ganglion  or 

from  the  hrst  thoracic,  in cl uses  iu wards  on    the   right  «iJr,   behir^^t  the  aub^ 

cliLriaii  artery,  and  terminntes  in  the  cardiac  plexuii  bthind  the  arch   of  the 

;noEiA.      Jt  comuiuiiicates  with   the  widdla  c&rdiao  and  re4mrrent  laryngeal 

3i«r¥es  bi^hind  the  Hubciavinn  artery. 

On  the  Ufi  Bidt^  the  lower  cardiac  often  beco^ea  blended  with  the  middle 
eftidiBO  nerve,  and  the  cord  rciultirig  from  their  nniun  teimiuatea  in  the 
de<ep  Caroline  plexua. 

BiuJecHEB  TO  BLooi>>vE&SEL8. — From  the  lowest  cervical  and  fin^t  dorsal 

pOiglia  a  few  slender  bmnch es  a«cend   along   the   Vt-^rt^bral  artery  in    ita 

omoom  canal,  forming  a  pit- xua  round  the  vetisid   liy  their   iuter'Comutijnica- 

tiooa,   and  aupptying  it  with  oflkets.      This  plexus  is  connected  with   the 

I  «8iTical  lipifuil  uervea  as  far  upwarda  as  the  fourth. 

One  or  two  brancbea  frec|u«?nt1y  pa#»  from  the  lower  cervical  ganglion  to 
the  first  dorsal  ganglion  in  front  of  the  ^ubelavian  artery,  fonuiug  loops 
found  the  vessel  (auara  Vieus^enii)^  and  supplying  it  with  small  oBsebii 

THORACIC  PABT  OF  THE  GANGLL4TED  COED. 

lu  the  thorax  the  ganglia  ted  cord  is  placed  towards  the  side  of  the  spinal 
wsAnmUf  in  m  tine  parsing  over  the  head  a  of  the  dba.  It  ia  covered  by  the 
ploiinii  and  irosses  the  intercoatnl  bloo^l-v  easels* 

Opposite  the  head  of  each  rib  the  cord  usually  preRents  a  gaugUon, 
ao  that  thf*re  are  commonly  twelve  of  theae  ;  but,  from  the  occasional 
coaJBifletiofl  of  two,  the  nmiaber  varies  stighlly.  The  firi«t  ganglion  when 
clktiiiet  is  larger  than  the  rest,  and  is  of  an  elongated  form  ;  bnt  it  is  ofteji 
blended  with  tJie  lower  cervical  gaogUon.  The  reiit  are  amalJ,  gett^rallj 
ovalf  but  very  various  in  fi>rm< 

CVnKceliott  vBiih  ih^  Mptmd  mrt*t. — The  branches  of  connection  between 
iW  spinal  nervifs  and  the  ganglia  of  the  sympathetic  are  usually  two  in 
^  nttmber  for  each  ganglion  ;  one  of  tht^we  generally  resembling  the  spinal 
tt  in  atmcture,  the  other  moie  aimihir  to  the  ayinpathetic  nerve, 

BHJINCUE>^    or   THK   UANOLJA. 

^fh»  bfaii«h«a  fumUhed   by  the  Jirti  Jitt  of  six  ganglia  are  small,  and  «re 


TnORAnar    GANGLTA. 


m$ 


J^jl  4SI.'*BuGmAMitAnc  Yriw  or  rni  gTNPATniTioCoRDotTKX  UraitT  £?mii,  snowtN*} 
tm  CbiitiOTtoiti    wtta  tnu  Fri^qwau    Oiasbro-Bfi^al  Nkbvm  xjhd  tile  iUur 

Cfrt&nh^nal  iVfn^.— -VI,  a  portion  of  the  sixth  (rrmiUI  nerve  a^  i(  paxsea  tliroajzli 
it»e  eitverfi«a»  tmtu,  recti ving  two  tw'tj^  frijm  the  curottJ  pkKua  of  the  sy[U|MLth«ti<:  nerve  ; 
O,  Qi^tbihAfmio  g^glioti  coatiecteJ  hy  n  twig  with  the  carotiJ  pkxua  ;  M,  t^anectioQ  of  the 
BpJieno-fialAi.ij<i  jgaJiglbii  bj  the  Vkliou  nerve  with  the  carotid  plexui  ^  C,  cer?i^  plexu«  | 
JyEr,  briLchiifcl  plexaa  ;.  D  6,  sixth  iutprefjBtal  uervfi ;  D  12,  twelfth;  L  3,  third  tumbur 
Dcrre;  t^  1,  fifttiaci^l  nerre;  SS,  third  ;  S  5,  fifth  ;  Cr,  anterior  eruml  nerfe ;  Cr',  gresi 
•dftlle  ;  f  fi,  pneDini:»-ga9tne  nerre  ia  the  tower  p^rt  of  the  neck  f  r,  i-DcurreQi  oerre 
windiiag  roQiid  ^m  fluk.tiiriKtt  ^rlerj* 

Sjffmpatk^tic  Oitrd — c,  sti^Nerior  cer?ical  ganglion  ;  c',  Mooad  or  middle ;  c",  inferior  ; 
frma  eiiefa  of  th«^  gaagtiik  cardiiiit:  nerv«!3  (all  deep  on  thij  ahle}  Are  Been  deiKetiding  to 
ill«  CRTiluc  plextia  ;  ^  1,  plactjd  itnm^^ijitelj  bsLow  the  fiful  dori-iiLl  Kjtnpzkthetic  gnagliou  ; 
tflCy   I*  oppoiitt  the  At£th  ;  II,  first  lumhur  gjanglioa ;  ^g^  the  tormiiiA]   or  eoeejg^id 


Prtaortie  mul  TU^rtd  Fl^^it4fs. — p  p,  ph.^rjtigeal,  andg  lower  di>wo,  1ai7Tigcftl 
plexQfl  ;  p  tf  poaterlor  pulmonary  plexas  Bpreu'Iing  Fro  in  the  piienmo-gaitric  oei  the  bask, 
of  tbe  rij<ht  bronchni ;  c  a,  on  the  aorta,  the  enrdine  plexn^  towards  wbii^h,  io  addition 
to  Ibe  eupdiao  nerves  fram  the  Ihr&e  ctrvicil  aj  in  pathetic  gaogUiv,  other  branchtfs  are  e^eti 
^Mttading  from  the  iineuniK?  gaatrie  and  recurrent  iierTt'»;  eo,  right  or  pu&teriur,  and  co\ 
ld%  <ir  ftnteriar  corf  tiki  ry  ple^xue  ;  o,  (eaophagc^]  plexus  in  lang  mealies  on  the  guttet ;  t  p, 
g7«&i  splikiichniie  nerre  fonned  hf  branchf^  from  the  ftFtb,  sixth,  seventh^  eighth,  fttii 
nifiib  dni^ial  ganglia  ;  -^,  small  splanchnic  tntm  the  ninth  and  tenth  ',  +  -f  *  smaltest  or 
ibir^J  Kpl4iicbiiic  trvim  the  etei^enth  :  the  tirst  and  secofid  of  tbew  are  iliowii  joining  ibo 
»jUr  pleKti?^  vi>;  the  third  d^set^nding  ta  the  renjd  pleitns,  re;  eonnei^tiag  branchev 
twe«n  the  aoUir  pleiii«  and  iMn  pneumo-gastrLo  Derre*  are  ulso  represented  ;  p  n\  abive 
be  plaM  where  the  right  pnenino-giistnc  ptt«n  to  tbo  lower  or  posterior  surfitce  of  the 
^MxMMn^h  I  p  n'\  the  left  distributed  on  tbe  anterior  or  npper  sarfoceof  the  cardiao  portion 
ttf  tk«  orfan  :  fro  to  ihe  so  tar  plexus  large  hranohes  are  set'o  ■nrroundiiig  the  artexnes  uf 
tba  iKeU«e  adi,  and  descending  t<.>  m  «,  tbe  vnperior  meaanteria  pi  etna  ;  opposite  ta  tiiia 
ii  Ml  iiidic»tton  of  the  ftupiarenal  pkiua;  below  re  (th^  renal  pleius),  (be  spermiitiG 
filiitm  b  alao  indicntcd  ;  a  o,  on  the  front  of  the  aorta^  nurka  the  aortic  plextia,  formed 
bj  nerree  deaoeitdin^  from  the  eoUr  wid  superior  me^iit«rio  plexuses  and  from  the  lumlmr 
^Dglta  :  m  if  the  bferior  mesenteric  plexus  surrounding  the  en rreii ponding  artery  ;  h  if, 
ibjrpog^tric  p'exns  placed  between  the  eymmoii  iltao  resa^ls^  connected  aliove  with  tba 
f|M>rtic  plexufl^  receiving  nerves  from  the  lower  lumbar  ganglitv  and  dividing  bi>low  into  tbci  j 
{[lit  And  left  pelvic  or  inferior  hjpogaatrie  plexuses  ;  p  I,  the  right  fjelric  plexuH  ;  from 
I  th«  nerrea  doKeiuilng  are  joined  hj  Ubose  from  tbe  plexus  on  the  attperior  bemnr* 
itela,  m  S\  bj  ijra  pathetic  nerves  froro  tbe  irncml  gaaglia,  and  by  nutneroas 
[  nerves  from  the  third  and  foarth  KSteml  spinal  nnrvra^  and  lher@  are  thun  formed 
r  reetaJ,  vesica^  and  other  pkxiis^^  which  ramifj  a  pun  Ihe  Tivcera  fr^m  behiud  for- 
'  wmrd*  at)d  frooi  belaw  npwanli^  as  towards  i  r,  and  r,  tho  rectntu  and  bUdder, 

■  dlfkiribntet]  in  a  great  measure  to  the  thoracic  aorfa^  the  vt!rtebree,  and   lig%^ 
ita.      S^veml  of  theae  branches  enter  the  poateriar  pulmoaaiy  plexus. 
The  br&ncbefl  furuisihed  hj  the  ioirer  aix  or  gtmti  ^anrifia  uuite  into  three 
I  on  each  Biile,  wbidi  pass  tlow^ii    to  join  plexuses  iii  the  abilomen^  and 
I  disttnguished  fts  the  great,  the  siuaU,  juud  the  smallest  aplaa  clinic  uerye. 


TBB  ORE  AT   tP^i^KCH^lC   KEKVE. 

Tbii  nerve  ia  formed  by  the  uuioti  uf  smaH  cords  (riK>t^)  given  off  bj  the 
ic  g^)glia  from  tbe  fifth  or  sixth  to  the  niutb  or  tuuth  inclusive.  By 
eareful  exjiuitnation  of  ^pecimene  after  iinrijerBioii  in  Acetic  or  dihited  nitric 
iies4g  tiniJ^t  ^lamentfl  may  be  traeed  from  the  aplanchiiic  ri>ols  upwards  aa 
&r  as  the  third  ganglion,  or  eren  aa  far  aa  the  first  { Be^kj  in  the  ^'  PMIo' J 
aopliie&l  Transactional'*  Part  2,  for  1840). 

Gfmtluallj  augmecited  by  the  sncceaaive  addition  of  the  sev^oral  root^^  the 
E#ofil  deaeendf  obliquely  inwards  over  the  b<xlieB  of  the  doraal  vertebre  ; 
iy  aflar  porfcrating  the  cms  of  the  diaphmgm  at  a  yariable  ufut^*   ^rmi* 


em  THE    SYMPATHETIC    NERVES. 

DtiteB  in  tho  semiluiiar  ganglion,  frequeotlf  sending  some  filamenU  to  tlie 
renAl  plexus  and  the  fliiprarQnal  body. 

The  Bplanchuic  nerve  is  remarkable  from  iU  white  colour  and  Ermness, 
which  are  owing  to  the  preponderance  of  the  apimil  tierre-fibret  in  its 
composition. 

In  the  cheat  the  gr^eat  splanclinic  nenre  ia  not  nnfreqaenily  ilirided  into  p&rU,  anil 
fotma  a  plexus  with  the  BmoH  splatidmic  nerve,  Ocimflionally  also  a  smaH  gangtlon 
(ganglion  ))planchnif^utn)  i^  formed  on  it  over  the  last  cjoriial  vertebra,  or  the  last  but 
one  ;  and  when  it  presents  a  ple^iciform  arrangement,  aeveriil  a  mall  ganglia  Lave  lieen 
At^served  on  ita  dlviaiani. 

In  eight  iniktaneea  out  of  a  large  number  of  bodies,  WKsbcrg  observed  a  fourth 
«plancbtiiQ  nerve  (ncrvus  splonchnicaa  Bupremus),  It  ia  descHiied  ai  formed  by 
oifj»€tA  from  the  cardiac  nerves,  aud  from  the  Loirer  a^r^nc4il  iis  woU  m  mme  of 
the  upper  thoracic  geinglia.  ("  Obserr.  Ana  torn,  de  Kerr.  Ylaeeruni  partlcula 
prima/'  p.  25,  sect,  3.) 

SMALL   &f%A*fCHKIC   N^RYB. 

The  Brazil  or  fwcond  splancbiiic  nerve  springa  from  the  ttnth  or  eleventh 
ganglia^  or  from  the  neighboiiririg  part  of  the  oord.  It  paHsea  ah^ng  with  the 
preceding  nerve,  or  separately  through  the  diaphragm,  and  emH  in  the 
eoeliac  plexus.  In  tbe  cheat  thia  nerve  often  commniiieatea  with  the  large 
flplauehnie  nerve  ;  ami  in  some  inatanct^a  it  furuit*hes  filaniertts  to  the  r^nal 
plozuij  especially  if  the  loweit  aplajichnic  nerve  ie  very  email  or  wanting, 

aiffJlLLEST   SFLAKOEirtC    HEEVB. 

This  nerve  (nerv,  renal  is  posterior— Walter)  ariaea  from  one  of  the  lowest 
thorade  ganglia,  and  commnuicates  ^omettmeB  with  the  nerve  last  deiicnbed. 
After  piercing  the  diapbragn:i,  it  eudU  in  the  renal  plexuSj  and  in  the  inferior 
part  of  the  eceliac  plexus. 

LUMBAR  TAET   OF  THE  GAKGLIATKD   I'OKD. 

In  the  lumbar  region  the  two  ganglia  bed  cord  a  approach  one  another 
more  nearly  than  in  the  thorax.  They  are  placed  befut©  the  bodies  of  the 
vertebra),  each  lying  along  the  inner  margin  of  the  psoas  muscle  ;  aud  that 
of  the  right  side  Ih  partly  covered  by  the  vena  cava. 

The  ganglia  are  limall^  aud  of  an  oval  shape.  They  are  commonly  four 
in  number,  but  occasionally,  when  their  number  ia  diminished,  they  are  of 
larger  eixe, 

ConntcUmi'  mth  spinal  nervu^—Xn  consequence  of  the  greater  distance  at 
vhich  the  lumbar  ganglia  are  placed  from  the  intervertebral  foramina,  the 
branches  of  connectioo  with  the  spinal  nerves  are  longer  than  in  other 
pnrts  of  the  gangliated  oord*  There  are  generally  two  connecting  branches 
for  each  ganglion,  but  the  number  ia  not  so  uniform  as  it  is  in  the  chest ; 
nor  are  thoee  belonging  to  any  one  ganglion  conuected  always  with  the 
iame  spinal  nerve.  The  couuecting  bratiches  accompany  the  lumbar  arte- 
ries, and,  as  they  cross  the  bodies  of  the  vertebrae,  are  covered  by  the 
fibrous  ban  lb  which  give  origin  to  the  larger  paoHB  muscle. 

Bra?4ghes. — The  branchias  of  thef^e  ganglia  are  nnceituin  in  their  number. 
Some  join  a  plexus  on  the  aorta  ;  othera  deicenrling  go  to  form  the  hypo- 
gastric plexuR.  Several  tilamente  are  diairtbuted  to  the  vertebra  and  the 
ligaments  connecting  them. 

SACKAL  PAET  OF  THE  G.\:s"GLIATED   COILD, 
C^K^r  the  sacrum  the  ganglialed  oord   of  the  Kympathetic  norve  is  much 


sachal  gaxglia.  ea? 

dliiUBtnbeil  tn  size,  fuid  giFes  but  feir  brftuchea  ta  the  visoeiu.  Its  ppftiti«)n 
cm  tbe  front  of  the  t^erutu  u  along  the  inner  Hiita  of  the  ftiiienor  fLacndi 
IbfMnifiA ;  ajicl,  like  the  two  serioB  of  those  for«nLin%  the  two  eorde  approocili 
one  ftfiothet  Id  their  progreHe  downwards.  The  up|)er  end  of  each  b  oon- 
SiMted  with  the  laid  lumbar  ganglion  by  a  aLngle  or  a  double  interganglionie 
aor^  ;  and  at  the  lower  end,  they  are  oojiDeate^l  by  meaai  of  a  loop  with 
m  single  median  gnnglion^  *jar%glivn  impar,  pl^iced  on  the  fore  part  of  the 
ooccjj^  The  saciul  ganglia  are  usually  fiva  iu  Dumber  ;  but  the  variation 
boih  ia  SUM  and  unmb^r  ia  mure  marked  ia  these  than  in  the  thoraeic  or 
lumbar  gau^Uik 

Cmuurtkm  «^iA  ^t?iaJ  nervBA, — From  the  proximity  of  the  aacral  gauglta 
%o  the  spiital  ntir^'es  at  Iheir  emergence  from  the  foramina,  tho  commuui- 
cslisig  braaohea  are  refj  abort :  there  are  usudly  two  for  eai^h  ganglion, 
ftttd  Iboie  ar«  in  wome  casea  connected  with  dilTereLit  aacral  nerves.  The 
laooqygciil  nerre  oorEEtmunicates  with  the  la^t  socml,  or  the  ooocygeal  ganglion. 

Mrmmeh^M^^ThB  brauches  proceeding  from  the  saerat  ganglia  are  much 
■mAQer  than  thoae  from  other  ganglia  of  the  cord.  Th^y  ar<3  for  tho 
mcMi  part  espeuded  on  the  front  of  the  aacrumt  and  join  the  correflpoadiug 
brmufliea  from  the  opposite  aide.  Bome  lilameutti  from  one  or  two  of  tbe 
fii»l  ganglia  enter  thu  hypogastric  plexus,  while  othars  go  bo  form  a  plexus 
on  the  middle  aacral  artery.  From  the  loop  con uec ting  the  two  corda  on 
whicb  the  ooocygeal  ganglion  \a  formed,  filaments  are  giTen  to  the  coccyx 
And  tbe  ligamenta  about  it,  and  to  the  coccygeal  gland* 

VOCCHQEAL   GiaKDp 

Under  this  name  ha^  been  described  by  Luachka  a  minute  structure^ 

j  wbieh    kai  ainoe  r6cei?eit  the  atteution  of  a  number  of  writeim.       It  ia 

llianally,  aooording  to  Luschka,  of  the  aize  of  a  leutil^  and  sometimee  a^  laige 

Lai  a  small  piia  ;  it^i   colour  ia  reddish  ^my  ;  its  surface   lobulated  ;  and  it 

r«oeupias  a  hollow  at  the  tip  of  the  coccyx,  between  the  tendons  attached  to 

lltat    part      It    reoeivea   terminal   twlg^  of   the  niiddk  saeral  artery^  and 

tttinute   filaments  from  the  ganglion  impar.     It  consiata  of  an  aggregation 

of  graina  or  lobulei,  which  in  »omo  inj^tauoea  remain  leparate  one  from 

These  lobn1«e  are  principally  competed  of  thick* walled  oavitlea  of 

■lar  and   tubular  appearance,  described    by  Lu»chka  and  subsequetit 

vrriten  aa  closed  follicleft  filled  with  cellular  contents,  but  recently  demon^ 

ai^^ited  hf  Julius  Aniohl  to  be  clumps  of  dilated  and  tortuous  small  arteries, 

j^'tritli  thickened  muscular  aud  epithelial  coats,    Kerve-ceUa  are  found  soattered 

Ibe  ttroma  of  the  organ « 

na  ooeeygeal  gland  U  a  ertructnre  evidently  of  a  simitar  nature  to  the  gangUan 
am,  the  prindpal  difference*  apparently  being,  thai  tlie  glome fuli  of  the 
_      \  tafercarotleani  are  predueod  principally  by  the  conTolation  atiti  rsmifiealion 
ari^lal  iwiga,  while  in  Ibe  eooeygeaL  gland  tbcr«  is  dilation  of  tlie  hiandies 
Uilckening  of  Iheir  Willa;   and  that  tbe  ncrroua  elemeei  is  more  derdoped 
iatenait^tid  gaugUoe  than  ia.  the  ooocygeal  gland,    Arnold,  nith  Lu^L'hka^ 
t  iadiDcd  to  consider  hotb  Btruclures  as  allied  in  uature  lo  the  eupmr^'nal  cap- 
Acc^nling  to  Amolii,  tbcre  is  alwayi  a  tiumbor  of  small  grsp*-like  apf>en- 
t  on  the  coccygeal  part  of  tbe  middle  sacral  artery ^  microiieopic  in  sIec,  hut 
iilaf  in  natore  io  Ibe  lobutes  of  which  the  ooc«rygea1  gland  U  com|>i>iicd.     (Lu^ehka, 
*  Def  mmanhatig  and  die  Rtciasdru^e  dee  Memcbea/'    I^rlin,  l^tfO.    AUo  **  Anat. 
'  Tol,  IL  part  2,  p.  187.    Juliiui  Arnold  in  VliTho*r'i  "Ap^«^*'  Mar>eh* 


m  TTTE   SYMPATHFTIC  XEBTKS. 

B.    THE  GREAT  PLEKUSES  OP  THE  SYMPATHETIC. 

Under  thU  head  may  be  included  certain  Urge  pleinses  of  norvea  pljicod 
further  forward  a  m  tie  Ti^eti^al  cavity  thati  the  gftngliated  cords,  and 
fumishing  branches  to  the  viscera.  The  priucipal  of  these  plexuses  are  the 
cardiac^  the  &oh\r,  and  the  hypogaslriq  with  the  pelvic  plexuses  prolonged 
from  it.  They  are  composeil  of  (assemblage*  of  tiervca,  or  of  nerves  aad 
gangliii,  and  from  them  mualler  plexuses  are  derived, 

CARDIAC  PLEXUS. 

This  plexiM  receives  the  cardiac  brauchea  of  the  cervical  ganglia  and  those 
of  the  pneiimo-gaatric  iiers^es,  and  from  it  proceed  the  nerrea  which  aupply 
the  hearty  besiiles  Home  offsets  whieh  contribute  to  the  nervoiia  supply  of 
the  lunga.  It  Ilea  upon  the  aorta  and  pulmonary  artery,  where  these  vessels 
are  in  coutact,  and  in  ita  network  are  distinguished  two  parti*,  the  superficial 
and  the  deep  cardiac  plexuses,  the  deep  plcxua  being  seen  behitjd  the  vessels, 
axid  the  superficial  more  in  frout,  but  both  being  closely  connected.  The 
branches  pa^s  from  these  plexuses  chiefly  forward  in  two  bundlea,  accom- 
pany ing  the  coronaty  artenea. 

HUPBliri€lAL    CARDIAC    PLEXUB. 

The  superGcial  cacdiac  plexus  Uos  in  the  concavity  of  the  arch  of  the 
aorUj  in  front  of  tho  right  branch  of  the  pulmonary  artery.  In  it  tho 
snperScial  or  first  cardiac  nerve  of  the  sympathetic  of  the  left  side  termi- 
Date^,  either  wholly  or  in  part,  together  with  the  lower  cardiac  h ranch  of 
the  left  pneumo-gaHtrJc  nerve,  aud  in  some  cases  also  that  of  tho  right 
side.  In  the  auperficial  plexus  a  sniall  ganglion,  the  (jari(fli^n  of  Wtiidjerii^ 
is  frequently  found  at  the  point  of  union  of  the  nerves.  Besides  ending  in 
the  anterior  coronary  pluxns,  the  superficial  cardiac  furnishes  laterally  fila- 
ments along  the  pulmonary  artery  to  the  anterior  pulmonaxy  plexus  of  the 
left  side* 

B^EP    CARDIAC    PLEXUS, 

The  deep  cardiac  plexus,  much  larger  than  the  superficial  one,  is  placed 
behind  the  arch  of  the  aorta,  between  it  and  the  end  of  the  tmchea,  and 
above  the  point  of  division  of  the  pulmonary  artery. 

This  plexus  receives  all  the  cardiac  branches  of  the  cervical  ganglia  of  the 
sympathetic  nerve,  t*xoept  the  first  or  superficial  cardiac  nerve  of  the  left 
side.  It  likewise  receives  the  cardiac  nerves  furnished  by  the  vagus  and  by 
the  recurrent  laryngeal  branch  of  that  nerve,  with  the  exception  of  the  left 
lower  cardiac  nerve. 

Of  the  branches  from  the  right  si'dis  of  the  plexus,  the  greater  number 
descend  in  front  of  the  right  pulmonary  artery,  and  join  branches  from  the 
superficial  part  in  the  formation  of  the  anterior  coronary  plexus,  while  the 
rest,  passing  beMud  the  right  pulmonary  artery,  are  distributed  to  the  right 
auricle  of  the  heart,  and  a  few  filaments  are  continued  into  the  posterior 
coronary  plexus. 

On  the  lift  mh,  a  few  branches  pass  forwards  by  the  side  of  the  ductus 
arteriosus  to  join  the  snperfidal  cardiac  plexus  ;  but  the  great  majority  end 
in  the  posterior  corooaty  plexus. 

The  deep  cardiac  plexus  sends  filaments  to  the  anterior  pulmonary  plexus 
on  eAch  side. 


SOLAH  PLEXUB,  «t9 

CoitoirisT  Fiiixirm. — The  anUthr  caronanj  phxus^  fonn^  at  fimt  firam  the 
£brei  of  the  snperfi^l  «&fdliia  (ikviiN,  ptmi^ca  forwards  between  the  tu»rta  mixA  pii)- 
ttmuinr^  irlerj,  ami,  biTing  received  an  nt'c^eii^^Ton  of  fihfea  from  tUe  deep  cardbic 
plexiiA,  foUawji  tb«  cdiiiMe  of  the  left  or  anterior  coroiijiry  artery* 

The  fif*fterii/f'  tm'mattfj  plrxtis,  derivt^tl  chiefly  fro  til  tlie  left,  part  of  the  ilecp  fur* 
dime  pfejcuAi  but  joiacd  by  ncrreA  from  the  right  parttou  of  that  plexus,  surrouudiug 
tfa«  hf»»inhe«  of  the  right  (?orotiary  Rrtery  accompanjc;!  them  t*i  the  back  of  the  h<?art 

KeiTou»  filAmeut^  nmify  in  greit  number  umkr  the  lining  m&mbrane  of  the 
heart.  They  are  not  s<r  eaajly  distln^bhed  m  mim  a^  in  some  animala.  In  the 
heart  tif  the  calf  or  Urab  they  are  distinctly  »ean  witliotit  di§*ection^  running  in  lineji 
wbiith  crosi  obliqtiely  the  muaeular  fihrM.  Remnk  wiu  the  fin*i  to  observe  that  Ihcid 
hrancheii  ar«  fumb^hed  wtili  umall  ganglia,  both  on  thi:  ^urfuca  and  in  the  mtu<mlar 
Mbatuee.    (Mliller*  "  Arubir,"  IBIl.) 

SOLAS  OB  EPIQASTRIC  PLEXCa 

Thij  »oUr  or  epigAstnc  plexus^  which  ia  the  largojjt  of  the  prevertebrfil 
c«titr«ti,  i^  pUced  at  the  upp«r  port  of  tliir  abtlomen,  behind  the  ^toLnuoh,  ivnd 
in  fruut  of  the  ftorta  and  tho  pilkfn  of  the  dkphmgin^  8urroutidlug  the 
origin  of  the  ocolbc  axb  and  the  upper  meseuteric  hrtory,  it  occupies  the 
tnl^rirU  bc^tweon  the  suprarenal  bodies,  and  ei  tends  daw  u  war  J  n  ua  far  aa  tbe 
pttaoreaa.  The  ploxiia  conaists  of  u«rrcuB  corda,  with  several  ganglia  of 
iKifes  connected  with  th«m.  The  large  splanchnic  uervea  on  lioth  aide^ 
[  ftcmie  branches  of  tlie  pneumo-gastric^  terinitmtQ  in  it.  The  branchea 
giveii  off  from  it  are  Tery  mumt^roiiH,  and  accompsvn^  the  arteries  to  the 
|irin0tpJil  Tisoera  of  the  abdomon,  count  it  ti  ting  bo  many  aucondary  plextisea 
on  the  Tea0«l&  Thus  diaphragmatic^  cobliitc^  r^nal^  mciioutcric,  and  other 
pleiQiM  am  recogniied,  which  foUuw  the  correspond  tug  artericA, 

Stimilnnar  ^an*^fia* — The  aotar  plexus  contains,  as  already  mentioQed, 
several  gtkngUa  ;  and  by  the  presence  of  those  bodiea,  antl  tht.*ir  sue,  it  is 
cfittinguuihed  from  the  other  prevertebral  pleiu<ie9.  The  ttro  principal 
ganglionic  maa8«a,  named  semiiunar^  though  they  have  often  little  of  the 
§oan  the  name  impUea,  occupy  the  npper  and  onter  part  of  the  plexus^  aae 
f^m  Mk  lide^  anil  are  placed  close  to  the  anprjiirenal  bodies  by  the  side  of 
the  ooillac  and  the  superior  mesenteric  arteries.  At  the  tipper  end^  which 
m  expanded,  each  ganglion  receives  the  great  splanchnic  nerve. 

BiArffiAf!HiTic    pE.sxuB.—Tbe  nerves    (inferior   diaphragmatic)   composing   this 

pte^n^  are  de  Hired  fmm  the  tipper  part  of  the  bc  mi  lunar  ganglion,  and  are  larger  on 

be  right  than  on  the  left  aide.    Accompany tng  the  arteries  along  the  lower  durfaco 

tht  dtaphngnji  the  nerves  sink  into  the  ^uli^tance  of  the  muscle.     They  fiirninh 

ne  iUanaents  to  the  suprarenal  body*  and  Jom  niLh  the  spinal  phrenic  nerves. 

A I  the  right  side,  on  the  under  surface  of  the  diaphragm,  and  near  the  suprarenal 

body,  there  ia  a  smttl  ganglion ,  ^nngfioa  diaphrftptialicumj  which  marks  the  June* 

I  aivQ  between  the  phrenic  nerves  of  the  spinal  and  sympathetic  lystcuiA.     From  thii 

nail  gaiiglioci  filaments  are  distributed  to  the  vena  cava,  the  Auprart^nal  biKly^  and 

!  bcpatie  plci:ud.     On  the  left  side  the  ganglion  is  waning,  but  some  dlamenta  are 

eag^d  to  the  hepatic  plexus. 

trraASasAL  Plkxch, — The  aupmrcnal  nerves  Issue  from  the  tolar  pb^us  and  the 

r  part  of  t)ic  s«milanar  ganglion,  a  few  filaments  being  added  from  the  diaphrag- 

!  nerve    They  are  short,  but  ntimerou«  in  com  pari  sou  w'ith  the  aize  of  th«  body 

Ivhidi  they  i«tipply  r  iliey  enter  the  np[>er  and  inner  part^  of  th^  suprareuat  cap- 

Ble«    The»e  iti"rvt*it  are  continuous  below  with  the  rouiil  plexus.      The  pic i us  U 

)oio««)   by  bnfiirhc^  from  one  of   the   iplanchnlc  ncrvu^,  and  presents  a   ganglion 

^tm^i.  tfdaftdittiiu^tfjtrarftm^rjf  wh^te  it  i*  connected  with  those  branchcii.     The 

I  and  gingliou  are  imalier  on  the  left  than  on  the  right  i>idc* 
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itv  FmireirAL  Gi^faiiA,  pLK^ccsisap  akh  N  en  vice;, 
Tbii  fi^ra  ifl  repeated  in  inuntmtioii  of  lJj«  ■jiBpatbetic  nervDa  ia  the  lower  hair  of  the 

Cf  Aupenor  ccrTic&l  gitogiion  ;  tf^  aceoDsl  ot  middle  ;  c*t  infenor :  from  each  of  tbeso 
^j*  cfttrdiac  tierT^s  (ddep  on  ibh  litle)  are  soeo  descending  to  Ibe  «ardiius  plexus  ;  d  L 
ImniediiiMj  below  tl*e  6 ret  dorsal  NTmpiathetic  gmiiglii>ti ;  d  6^  a  oppoeite  the 
itb  ;  t  1,  firvi  luntbar  ganglion  ;  e^,  the  termiiml  or  tJoecygeAl  gaoglioa  ;  pp,  pharyngeal, 
d)  lover  down,  Inrjnge&l  plexiiA ;  pi,  posterior  ptilnioniLry  plexiu  eipr^Adiztg  (t^m  ibe 
eomo^gaiirii^  on  the  bock  of  th«  right  broDchtiR  ;  aa,  on  the  Aorla^  the  cardiAe  pleicua, 
dft  whkhj,  la  addition  to  the  eardiae  nervew  from  the  tbrea  eerrical  ajajpntheilo 
||JAj  other  brftoohei  are  4een  deeceuding  from  the  pneainagwtric  &ad  rocmreat  nervea ; 
TJ^iil  or  piisteriorf  and  t&f  left  or  anteritrr  coron&rj  plexaa  ;  o,  a-jfopbajceal  plexus  tu 
I  on  the  gnllet ;  ip,  great  aplanchale  nerve  formed  bj  brauebes  imm  the  fifth, 
|#iitlif  Mventh,  eighth,  and  ninth  dorsal  p,nglLn  ;  + ,  fmall  sptanchnk  from  the  nlutk 
l#Ad  tenth  ;  +  + ,  aumlle«t  or  third  apian  dm  ic  from  the  eleventh  ;  the  fi  ret  and  ■eoond  of 
Ifheae  are  ahown  joining  the  lot^r  plexus,  so  ;  the  third  descending  lo  the  renal  plexna,  re  ; 
\mematcimg  Ixranchca  between  the  Bohir  jdexna  auJ  the  pneamo'giwtrto  nerves  are  also  re* 
I  fovaentcd ;  p^',  above  the  pbce  where  the  right  pDeuino'gattrte  poMei  to  the  lower  or 
edor  suHaee  of  the  st^i'mach  j  pit",  the  left  distribnted  on  the  anterior  or  op  per  iorface 
\mt  tli«  oirdiae  porticic  of  the  organ  :  from  the  eolar  plexua  large  branehee  art  aeeo  anr* 
^iwuding  the  arteriea  of  the  eoeliac  ^%m^  nnd  deycetiding  to  in»^  the  auf>erior  meseuterio 
t ;  oppoafte  to  this  is  an  indication  of  the  inpmreiial  plexus ;  lielow  re  (the  renal 
a),  the  apermatie  pleina  is  also  indicated  ;  oo,  ou  the  front  of  the  aorta  marlu  th<i 
^#0rtic  plexaa,  formetl  by  nerves  deaeesding  fi'om  the  uolar  and  superior  mesenterio  plexueeti 
nd  from  the  lumbaf  guuglia ;  mir  the  iuferior  meaeDterio  ple^cua  surrounding  the  etir- 
diDg  artery  ;  4^,  hypogoftric  pleana,  placed  l)«tweeu  the  common  iliac  vmela, 
1  above  irith  |h«  aortic;  plexus,  reoelvieg  nerves  from  the  lower  Inmbar  ganglhiy 
I  dividing  beloT  into  the  right  *nd  left  |»elvie  or  inferior  hypogastric  plexuses  ;  /»/,  the 
rTigbl  pelvic  pli^xus ;  from  thiti  the  ocrvea  desoi^ndin^  are  joiued  by  those  from  the  plexu;) 
L  iJie  fin|ierior  beniorrhoidat  vesael,  mi*,  by  uytujiiithijtic  nerve«  frum  the  aucral  g.-mgliaf 
4Mid  by  namerouB  viareral  Qerve«  from  the  third  and  fourth  sterol  spinal  nurret^  and  there 
ajie  thus  formed  th^  rectal,  veaical,  and  other  pk^xuseH^  which  ramify  upon  the  viaoera  from 
~  1  forwards  and  from  liel^w  upwards,  aa  towaj-da  tV,  and  f,  the  rectum  and  bladder* 

Bsv^L  PLKXoa. — The  nervm  forming  the  renal  plexns.  fifteen  or  twenty  in  uumher, 

l«iii«nat«  far  the  moHt  part  from  the  outer  part  of  the  semilunar  ganglion ;   but 

k  ftoiDC  ftre  added  from  the  solar  plexnfl  and  the  aortic  plcxni^.   Moreover,  filaments  from 

Ibe  soialleft  splanchnic  nerves  and  occasionally  from  the  olbcr  splanchnic  nervAs^ 

lenniiuit«  in  the  renal  pleitus.     In  their  course  along  the  renal  artery ^  ganglia  of  dif- 

Di  ii^AS  are  formed  on  thej^e  nerves.     Loi^ly^  dividing  with  the  branching  of  the 

,  tfae  ncrvee  follow  tho  renal  art^ri^  into  the  substance  of  the  kidnoy.     On  the 

|kt  side  aome  filamentii  are  furnisithed  to  the  vena  cava^  behind  which  the  plextu 

I  with  the  renal  artery  ;  and  others  f^o  to  form  the  spermatie  piexna, 
BrKKftafio  pLKXtrs^ — This  small  plexoit  commences  in  the  renal,  but  receiver)  in  lU 
J  the  apermatic  artery  an  acceoaion  from  Lbe  aortic  plexus.     Continuing 
tvarda  to   the   testis,  the  spermatic  nerves  are  connected  with  others  which 
Bpany  the  va^  deferens  and  tU  artery  from  the  pet  via. 
t&  the  female,  the  plexusj  like  the  art^ry^  is  distributed  to  the  ovary  and  tba 
beraA. 

CmuMc  Plbxp%— ThU  plexaj*  in  of  large  si^e,  ^nd  is  derived  from  the  fore  part 
tile  great  epigastric  plexus.     It  surrounds  the  co^Uac  ws  in  a  kind  of  membm* 
ahe«th,  and  subdividef.  with  the  artery,  into  coronary,  bepaiii%  and  splenic 
J  tbe  branches  of  which  form  com  rati  nieations  corresponding  with  the  arcbet 
ail^efiai  attastomosla.     The  plenns  receiver  offj^cta    from   one  or   more  of   tb^ 
pppUadinlc  nerves,  and  on  the  left  side  a  branch  from  the  pn^umogastric  nerve  'm 
atlnaed  Into  t  k    { S wa  n . ) 

conmarjf  ]}kjtnjt  m  pkeed  with  it«  artery  along  the  amall  curvature  of  tbft 
X  ftod  nnite«  with  the  nerves  which  accompany  the  pylorie  artery,  aa  well  M 
fwilk  UeandicM  of  the  pncumtvgastric  nerve*.    The  nerves  of  thU  plei:us  enter  thft 
Qoata  of  tbe  stomaeh,  after  running  a  short  distance  beneath  the  peri  tone  urn- 

Tl*e  k^tfttic  fdr^it^f,  the  larjjeit  of  the  three  divisions  of  the  cceliac  pJexus,  ascends 
with  the  hepatic  vt&Ach  imd  tbe  biie4ucl«  and,  entering  the  substance  of  the  liver, 
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ramlGea  on  the  bmnchea  of  the  vena  portEe  ai^d  tlie  bepKtie  wtcr/*  OffiscU  from  tlie 
left  ptteumo-g^lric  aad  diaphnigmatic  nerves  jutri  tliti  hepatic  plexus  at.  the  leHj 
nUle  of  the  vgsscUp  From  I  hie  plexus  filametiU  &ra  rurnisihctl  to  the  right  auprar 
renjil  plcxu^i,  as  well  as  otlier  secondary  pIcxuNi^  wlach  follow  the  brauuhen  of  the 
hepatic  artery*  Tha«  there  U  a  q/ntm  plexus  to  thsj  gall  hUddtTj  and  there  aro 
p^ork^  ga^trtj^piphiCt  and  gastro-daotJUiUil  plexuaca,  whieh  auite  with  corouiiry, 
npienit^  and  mci^Eitcnu  utnrcv, 

Tho  ^drnk  pkjrtai,  cod  tinned  on  the  aplenic  artery  and  ita  branches  into  the 
mbatanoc  of  the  upleetij  is  nainforccd  at  its  heginiiiug  by  bmnche^s  from  the  left  semi* 
lunar  ganglioti,  and  by  a  filament  from  the  rigiit  vagirs  nerve.  It  fumitihea  the  ftjl 
gfjsfrti-rjtipioic  and  ^miwcrrf^K?  plcxus&s,  whieh  eoan^e  along  the  correHpouding  branch ea 
of  the  ftplenie  artery,  aod^  like  the  vc^ela,  are  dklrihuted  io  the  atomaeh  and 
panereas. 

Scrpi^aEoa  MssEKTKaic  Plexcb, — The  plexus  aecompanylng  the  superior  mesenteric 
artery,  whiter  in  colour  and  firmer  than  either  of  the  preeediug  offi^ets  of  the  iular 
plexui,  envelopea  the  artery  in  a  mem  bra  di  form  eheatU^  and  receives  a  proloogatton 
fri>m  the  junction  of  the  right  pneumognjAtric  nerve  with  the  coeliac  plexus.  Near 
the  root  of  the  artery,  giaugiionie  mui^eH  (gangi.  meaeraica)  oc<.^ut:  in  aonuection  with 
the  nervi^  of  thi«  plcxuB, 

The  ofF^ts  of  the  plexus  are  in  name  and  distribution  the  ^anie  as  the  ves»ek. 
In  their  progres^i  to  the  Inte^tiEie  some  of  the  nervcB  quit  the  arteries  wtucb  hr^t  h up- 
ported  them,  and  are  directed  forwards  in  the  interraU  between  the  vefij^eb.  As  they 
proeeed,  they  divide,  and  unite  with  latoral  branchesj  tika  the  arteries,  but  without 
the  same  regi^larity :  they  finally  pass  upon  the  intestine  along  the  line  of  altaehment 
«f  the  meaeotery* 

THE    AORTIC   TLEXUS. 

Tke  aortic  or  mtermesenteric  ptaxus,  placed  along  the  abdominal  aortfi^ 
and  occupying  tbe  intiarval  betff**en  the  origin  of  tho  auporior  and  inferior 
meeeuteric  arteries,  eonsiflts,  for  ths  mo^t  part,  of  two  kteml  [KirtionSf 
connected  ^ith  the  semilunar  ganglia  and  roual  plexuses,  wbicli  aro  extended 
on  the  sides  of  the  aort^  and  which  meet  in  several  larger  commnnicatiiug 
branches  over  the  middle  of  that  vesseL  It  is  joined  by  branches  from  some 
of  the  lumbar  ganglia,  and  presents  not  un frequently  one  or  more  distinct 
gaDglionic  enlargements  towards  its  centre. 

The  aortic  ph'xus  fumbibes  the  inferior  mesenteno  plexus  and  part  of  the 
spermatic,  gives  some  filanLents  ta  the  lower  vena  cara,  and  ends  below  in 
the  hypogaatric  plexu?. 

Tnfsrioi  HEsmtSKio  Plexus.— Thia  plexus  is  derived  prlndpally  from  the  lel^ 
lateral  part  of  the  aortic  plexus,  and  closely  surrounds  with  a  network  the  inferior 
mesenteric  artery.  U  distributes  nen*ea  to  the  left  or  de^iccndmg  part  and  the 
sigrjioid  flexure  of  the  colon,  and  assist*  in  eupplyiug  the  rectum.  The  nervea  of  thi^ 
plexus,  like  those  of  the  superior  mcjicnteric  plcxuts,  ure  firm  in  texture,  and  of  a 
vrhitish  cnloar. 

The  htghest  hranishea  (those  on  the  left  colic  artery)  are  connected  with  the  lo^t 
broncliGsOoiddle  colic)  of  the  superior  mesenteric  plexus,  while  others  in  tlic  pehia 
QQite  with  ofiisetfi  dsrired  from  the  pelvic  plextuu 

HYPOGASTRIC  PLEXUa 

The  bypogaatric  plexus,  the  aasemblage  of  nerves  d^tined  for  the  supply 
of  the  viscera  of  the  pelvis,  lies  invented  in  a  sheath  of  dense  connective 
tis^HUCf  in  the  intei^al  between  the  two  common  ili^ic  arteries.  It  is  formed 
by  eight  or  ten  nerves  on  each  side^  which  descend  from  the  aortie  plexus, 
receiving  considerable  branches  from  the  lumbar  ganglia,  and,  after  crossing 
the  common  iliac  artery,  interlace  in  the  form  of  a  flat  plexiform  niuss 
placed  in  front  of  the  lowest  lumbar  vertebr;).      The  plexus  contains  no 


nVPORASTRIC   AXD   I'ELVIC  PLEXUSES. 


foi 


distln^  gibUglui,      At  the  lower  enH    it  distil e^  into  two  parU,  which  &re 
diivfiied  forwfti  d«|  one  to  oaoh  sido  of  the  polrio  Tbcera^  and  form  the  peine 


PELVIC  PLEXUa 


The  pelvic  or  inferior  bjpog&stric  plexnAe^,  one  on  each  aide,  are  placed  in 
the  lower  part  of  the  pelvic  oftvttjr  by  the  side  of  the  rectum,  and  of  the 
vagina  m  the  femaJe.  The  iiervtsB,  prolonged  from  tht*  hypogastric  pleidii, 
«^uter  ioio  repeated  coiamtinicationa  2yi  tliay  descend,  &nd  foria  at  the  poiute 
of  eonuectiou  sm^li  kuoL»,  wiiioU  conUiin  o  little  ganglionic  inatten  After 
deiM^iidiiig  bouie  way,  they  becomo  onittid  with  branches  of  the  spiual 
ne<rre8,  a)  well  ai  with  a  fevir  ofl'stits  of  the  sacral  ganglia,  and  the  uiuon  of 
all  conBtitute^  the  pelvic  plexus.  The  spinal  brauch^a,  which  enter  into 
the  plexus^  are  furDi^^hed  from  the  third  ami  fonrth  aacral  nerves,  especially 
Uilrd  :  atid  fiUmtrots  are  iikewif^addufl  from  the  first  and  aecond  aacral 
Small  gaiiglia  are  formed  at  the  plaees  of  union  of  the  spiual 
t^  OS  well  MA  elsewhere  in  the  plt^xua  (pleitua  gangliosna^— ^Tiedetnaun). 

WsoEX  the  plexna  bo  conaiituted  numerous  nerves  are  dittribttted  to  the 
pelvic  vtaoera.  Tht-y  eorrefli>oad  with  the  branches  of  the  internal  iliae 
ajtery^  and  vary  with  the  »ex  ;  thus,  beaidea  hemorrhoidal  and  vesical 
nerveii,  which  are  eoiiimoii  to  both  aexesj  there  are  nerves  special  ta 
•Acb  : — namely  in  the  nmie,  for  the  prostate,  ve»icula  seminMlii^  and  vaa 
*dititi^n^  I  m  the  female,  for  the  va^nua^  nierus,  ovary,  and  Fallopian  tube. 

The  nerves  distributed  to  the  urluary  bladder  and  the  vagina  contain  a 
larger  proportion  of  spiual  ncrYea  than  thope  furniBhed  to  the  other  pel  vie 

ijirsiUOK  H^^noREHQiDAL  Nerves.  — These  blender  nervefl  proceed  from 
back  part  of  the  pelvic  plexus*      They  join  with  the  nerves  (superior 
rhoidal)  which    descend    with    the    inferior    mesenteric    artery,   and 
the  ooais  of  the  rectum. 
YicsiGiL  Plexub^ — The  nerves  of  the  urinary  bladder  are  very  numerous* 
Tliey  are  directed  from  the  anterior  part  of  the  pelvic  plexna  to  the  sido 
^  snd  lower  part  of  the  bladder.     At  first^  these  nerves  accompany  the  vesical 
blood -veei^Is,  but  aHerwards  they  leave    the   vessels,  and   aubdividt^  into 
pinole    branchea    before    peiforatinj;^    the    muscular   coat   of    the    organ* 
aadaiy  plexuses  are  given   in  the  male  to  the  vas  deferens  and  the 

a]a  eeminalia. 
*I3ie  ntrtfg  of  the  tat  dtftrrfu  ramify  round  that  tube,  and  commnnicato  1 
tlie  ipermatic  cord  with  the  nerves  of  the  spermatic  plexua.     Tliosa  fur- 
to  the  vtsicnia  ifemimtlU  form  an  interlacement  on  the  vesicula,  and 
I  branchea  penetrate  its  substance.     Other  &lamenta  from,  the  prostatici| 
I  reach  the  Fame  atructure. 
PlM)6TATio  Plexus,  ^ — ^The  nerve*  of  this  plexni  are  of  considerahta  RiBo^J 
aikfi  pais  onwards  between  the  proatato  gland  and  the  levator  ani   Some  a 
ifiimhihed  to  the  proittate  and  to  the  vesicnla  seminalis  ;  and  the  plexus  la 
I'ili^ii  oonilnued  f*irwiu'dB  to  supply  the  erectde  suhitanoe  of  the  penia^  where 
I  ottvea  are  named  "  cavernous." 

Cet/fi^moui  a^ro^j  of  the  penis. — ^I'hese  are  very  slender,  and  difficult  to 
ContiJining  hya  the  prostatic  plexus  they  pass  onwards,  beneath 
\  Ml^k  of  the  pnbes^  ^d  through  the  muscular  structure  oonneeted  with 
ibranoiis  part  of  the  urethra^  to  the  dorsum  of  the  peiii 
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Hpterior  mnTgii]  of  the  lemtor  ani  muscle  the  carernotifl  nerred  &m  joined 
hf  eome  short  Xiamen ta  from  the  pucliG  nerve.  Aftar  distrihuttng  twigs  to 
the  forepart  of  the  praatate,  these  nervos  divide  into  branches  for  the  erectile 
enbstjui<M3  of  the  penia^  m  follows  :— 

Small  cdi?cj*iiotw  nervu  (Mulior),  which  perforate  the  fihrouB  covering  of 
'Uie  oorpus  caver  uobuqi  near  the  root  of  the  petiia,  aud  end  in  tJie  erectile 
knbBlanee, 

The  targE  caremouB  ncri?^,  which  extends  forward  on  the  dorsum  of  the 
penis j  and  dividing,  gives  filaments  that  penetrate  the  oorpna  e^Lvemosum, 
and  pass  with  or  near  the  cavernous  artery  (art.  profunda  penis)*  As  it 
eontinnea  onwards,  thia  nerve  joins  with  the  dorsal  branch  of  the  pndic 
nerve  about  the  middle  of  the  penis,  and  is  distributed  to  the  corpus 
caveniosum.  Branches  from  the  foregoing  nerves  reach  the  corpus  spongl- 
oanm  nrethr^.  (Miillerj  "  Uober  die  orgimiscben  Nervon  der  erectilen 
rDlinnlichen  Gee^chlechtsorgane^"  drc.     Berlin,  183G.) 

Nerves  of  the  Dvaby. — The  ovary  is  supplied  chieiiy  from  the  plexus 
prolonged  on  the  ovarian  artery  from  the  abdomen  ;  but  it  receives  another 
off^t  from  the  uterino  nerves. 

Vaginal  Plexus,  ^^ — The  nerves  furnished  to  the  vagina  leave  the  lower 
part  of  the  pelvic  plexus — that  part  with  which  the  spinal  nerves  t*re  more 
pAriiculnrly  combined.  They  are  diiitributed  to  the  vagina  without  pre- 
Tioualy  entering  into  a  pIe%iform  arraogenient  ;  and  they  end  in  the  erectile 
tissue  on  the  lower  and  anterior  part,  and  in  the  niucouii  membrane. 

Kesves  of  the  llTfittus.  —  These  nerve  a  are  given  more  immediately, 
from  the  lateral  fascicidus  prolonged  to  the  pelvic  plexus  from  the  hypo- 
gafitric  pleKuSj  above  the  point  of  connection  wilh  the  aacral  nerves. 
Separating  opposite  the  neck  of  the  nterus,  they  are  directed  upwards  with 
the  blood- vessels  along  the  side  of  this  organ j  between  the  layers  of  its 
broad  ligament.  Some  very  slender  filaments  form  round  the  arteries  ft 
plexus,  in  which  minute  ganglia  are  found  Rcattered  at  intervals,  anil  these 
nerves  continue  their  ooi^rse  in  the  subtitance  of  the  organ  in  connection 
with  the  blood-vessels.  But  the  larger  part  of  the  u turves  itoon  leave  the 
vesHeU  ;  and  after  dividing  repeatedly,  without  commnnicatitjg  with  each 
other  and  without  forming  any  gangliform  enlargements,  sink  into  the  sub- 
stanco  oF  the  n  tern  a,  penetrating  for  the  inojt  part  its  nock  and  the  lower 
part  of  its  body.  One  branch,  continued  directly  frotn  the  common  hypo- 
gastric plexus,  rfenohes  the  body  of  the  uterus  above  the  re^t ;  and  a  nerve 
from  the  same  ■ource  aaoende  to  the  Fallopian  tube.  Lct'^tly,  the  fundus  of 
the  uterus  often  receives  a  branch  from  the  ovarian  nerve.  (Fr*  Tiede- 
manuj  Tab,  Nerv*  Uteri,  Heidelberg,  1822  ;  Robert  Lee,  in  Phil,  Trans. , 
1841,  lS42j  184C,  and  1849  ;  and  Snow  Beck,  in  Phil  Trans,,  1840, 
part  il) 

The  nerves  of  the  graiid  nteru$  have  been  frequently  investigated,  witk 
a  view  to  discover  if  they  become  enlarged  along  with  the  increase  in  Bize 
of  the  organ.  It  k  ascertained  that  the  inereaKe  which  takes  place  is  con- 
fined, for  the  most  port,  to  thickening  of  the  fibrous  envelopes  of  the  nerves  ; 
but  it  appears  also,  from  the  re^tearehee  of  Kilic^,  that  fibroa  furnished  with 
ft  medullary  sheath,  whidi  in  the  nnimpregnated  state  of  the  uterus  lofie 
that  sheath  aA  they  proceed  to  their  distribution,  in  the  impregnated  condt* 
tion  of  the  uterus  continue  to  be  surrounded  with  it  as  they  run  between  the 
muscular  fibres,  (Farre,  in  Supplement  of  Cyclopedia  of  Ana t  and  Pliya,, 
**  Uteros  and  Appendages.")  '  jj 
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IT.  ORGANS  OF  THE  SENSES. 

Ip  this  place  i%  h  intended  to  describe  the  organs  of  fiigbt,  bearing:  and 
KmelliDg,  wliicb,  considered  with  reference  to  their  aaAtomy  and  develop- 
ment^  are  regarded  as  the  higher  organa  of  ap^ial  »ens&  The  description 
af  tbe  organ  of  touch  h  given  along  with  the  ^tn  in  the  histological  part 
[of  the  work,  and  that  of  the  organ  of  taste  along  with  the  deicriptive 
■atomy  of  the  digestive  Hystem. 

THE  EYE. 

The  organ  of  vision,  strictly  Rpenlsing,  coDsista  only  of  the  ball  or  globe 

of  the  eye^  a  spheroidal  atmcture  encl-JSeJ  by  strong  mombratiouK  covering>4j 

recei^rtug  the  optie  nerve  posteriorly^  and  containing  the  ^usitive  tennlna- 

itona  of  that  nerve,  together  with  a  f^eriea  of  transparent  media,  which  con- 

frlitut?  an  optic ilI  instrument  of  variable  foeua,  through  which  the  rays  of  light 

^mrm  tmusinitted  to  the  ^entitive  patt,  atid  so  brought  into  focus  a^  to  form 

ipon  it  A  distinct  inverted  imago  of  the  objects  from  which  they  [>roceed.  I 

'  liiit  there  are  likewiie  Y&rious  siructuroa  external  to  the  eyeball  which  con- 

tribnte  to  the  prodnction  of  perfect  rision,  such  as  the  straight  and  oblique 

auiclea  by  which  the  eyeball  is  moved  in  diSerent  directions,  and  the  various 

Apporting  and  protective  stiucturea  known  aa  appendagr^  of  the  mjt  (tuta* 

fiiina  oculi),  including  the  eyebrows^  eyelids,  and  coujiiuotlva,  and  the  laehry* 

inal  apparatua, 

APPEXDAOEB    OF   I  HE    EYK 


■rai    KTlLtDS    ANn    CONJUNCTIVA, 

The  eyelids  (palpebna)  are  moreable   folds  of  integument,  atrtingtbened 
9wani  their  margins  by  a  thin  latuiuaof  cartilage.     The  mucous  mombraneji 
F  which  lines  their  inner  surface,  and  which  is  refleoled  thence  in  the  form  of 
A  pellncid  covering  on  the  surface  of  the  eyeball »  is  named  membrana  con- 
junctiva. 

The  upper  lid  ii  lar^r  and  more  moveable  than  I  he  lower  \  the  tranit* 
bdI  part  of  the  globe  is  covered  by  it  when  the  eye  ts  closed  ;  and  the  ey#j 
\  <i|ieQed  chiefiy  by  the  I'Uvation  of  this  lid  by  a  muscle  ( levator  palpebrn 
fideVGied  exclnsively  to  thtA  purpose^     Ttie  eyelids  are  joined  at  the  otiter  and 
liftiMi'  angles  (canthi)  of  the  t^ye.     The  interval  between  the  angles,  fiMura 
|^ttfpf6run«fn,   TftHes   in  length  in  difTerent  persons,    and,  according  to  its 
I'^Kteiit,  the  siee  of  the  globe  being  nearly  the  same,  givea  the  appearance  of 
Ib  larger  or  a  smaller  eye.      The  greater  part  of  the  edge  of  each  eyelid  is  flat- 
tened, but  towards  the  inner  angle  it  is  rounded  off  for  a  nhort  space,  at  the 
aftiae  time  that  it  somewhat  changes  its  direction  ;  and,  where  thetwodiflur- 
Mitly  formed  parts  join,  there  exists  on  each  lid  a  slight  conical  elevation — 
paptilti  l€bckrfmalUf  the  apex  of  which  is  pierced  by  the  aperture  or  punctum 
of  the  corretp^nding  lachrymal  canallcnle. 

lo  the  greater  part  of  their  eitent  the  lidi  are  applied  to  the  nnrface  of  thi 
e}  ehall  ;  hut  st  the  inner  canthus,  opposit«>  the  puucta  lachrymalia,  the 
jiiterfene«  a  vertical  fold  of  oonjunctiva,  the  pliea  MemUwuxrvi,  renting  on 
th«  eyeball ;  whiie^  occupying  the  recee&R  of  the  atjglc  internal  ~  ^ 

^of  thia  fold,  b  «  spongy-looking  reddi*h  elevatiou,  formed 
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glatitliilar  follich^s,  aiul  uatntnl  Uie  fttiiUfUifii  iachrimftth.  Tim  jilica 
KemiliiDaria  is  the  rucliin&ut  of  tlii  third  tjeiid  (mtnnbmna  iiictiLjitm)  found 
in  fiome  animal:^ 

Structure  of  tht  lUh.  — Tlie  ^kiii  corering  tli©  eyelids  in.  thiu  and  delicate  ; 
aiid  at  tlie  line  of  tbe  eyela^he^,  altered  in  its  chM^cter,  it  joinn  tlio  cmijuno- 
tiv»l  ujucmiii  mcmbrEin^  wiiiiili  lines  tLe  inner  surface  of  tlio  tiJa.  Beneath 
the  skin,  and  between  it  and  the  oonjuiictiva,  the  following  Fitrvtctiue.^  are 
aucceft?^ively  met  witli,  via.  ; — the  fibres  of  the  orbicidnris  milaele  ;  lo^ae 
connective  ti^ne  ;  tho  tarsal  cartilages,  together  with  a  thin  fibrous  meni- 
braiie,  the  palpebr^il  llgameut,  which  attaches  them  to  the  margin  of  tht? 
orbit  ;  and^  finallf ,  the  Meibomian  gland 8,  Iti  the  upper  eyelid  there  ia,  in 
addition,  the  insertion  of  tlio  levator  palpebra*  auperiorbj  in  the  form  of  a 
^brous  expanfion  fixed  to  the  anterior  t^urfaoe  of  the  tarsal  cartila^e^ 

Pig.  456. 


Fig,  456.^VEUTtCAi.  SKgfii>2i  uv  tuj£  Li^b^f  UuutT  AMU  its  CtPittmBrf, 

The  iiectioD  Las  been  curried  through  the  middle  of  tbe  optic  fommen  and  optic  aerve 
cbliqtiely  aa  far  aa  tlie  back  of  the  fjcljalli  and  thence  forwurd  througb  the  ejebalh 
ejelids,  k^.^  in  an  antero-povterior  direetiOD,  u,  ike  froutttl  borne ;  h^  the  au  fieri  or 
majtIllRry  bone;  C^  the  ejfehrckw  with  the  orbicularis  palpebrarum,  iotegxiruent,  Ate, 
divided  ;  d,  the  irppur,  and  d\  the  lotrer  eyelidt  partially  opsD,  ahowitig  the  fiectioti  of 
the  tiirsal  cartilages  and  other  component  parts*  the  ejekibfls,  &c* ;  £,  f,  the  reflectioa 
of  tbe  conjnnctiva  from  tbe  upper  and  lowifr  eyeUda  to  tbe  surface  of  tho  eyeball ;  /, 
the  levator  palpebr^  auperioris  muEck ;  g^  tbe  upj>cr,  g\  tbe  lower  rectus  niusele ;  A,  the 
iaferbr  obUqite  itiutele  divided ;  1,  1,  tb«  optic  uerve  divided  in  ii«  i^beath;  2,  tbeoomea; 
S^  thi^  iwlerotic ;  3^  tbe  aque^^us  cbamli^r  \  4^  the  cryatallioe  kus ;  5^  tlie  centre  of  tba 
ritreoaa  huinnur. 


The^&rej  of  ih^  tyrhicularu  mitude  are  cloaely  adherent  to  the  slcin  by  fine 
connective  ti^taue,  entirely  devoid  of  fat,  A  marginal  fasciculus  of  jta  dbi^ei 
liiis  been  found  uithin  the  line  of  the  eyelashes,  separated  by  tbe  bulbs  of 
the  lashes  from  the  other  Hbreii,  aJid  couNttttiting  tlie  cUiartf  wn«c/e  of  Eiolan, 
The  fibres  of  the  orbicular  niuaclpj  vvliile  adherent  to  the  akin,  glide  loosely 
ou  the  tarsal  cartilages. 

The  tarsid  cattitagts  (tarsi)  are  two  thin  elongated  plates  of  cartilagefl  of 

the  yellow  kind  placed  onii  in  each  lid,  and  serving  to  give  s>hapo  and  fitiu- 

nem  to  those  parts.     The  upper  cartilage,  the  larger^  m  half  oval  in  forut. 


^^Hmhii^  mik 


THE    KVELIDS    A>'D    CONJUNCTITA. 


f  InfKijiIer  iiejir  tha  centre  find  ti^rrowing  towfLrda  the  Angles  of  tlie  \h\^  ' 
Tbe  lower  h  tUfuni^r,  mncli  iiiirTower,  and  more  nearly  of  an  uniform  brc^addi 
thronghimt.  The  free  or  ciliairy  edge  of  the  <y^^til;^geR^  which  U  straight,  is 
ihick«ir  than  any  other  part.  At  the  inner  eanthus  the  cartilages  are  fixod 
hy  the  fibrous  slips  of  the  ten  do  palpebrartmi  (p.  172)  ;  and  at  the  outer 
nny^kf  they  are  attached  to  the  mali^  bone  by  a  Ghrous  banrl  belonging  to  the 
pftlpebrai  ligament^  and  numed  the  external  tarsijl  ligmncnt, 

Th(?  patpthml  H^meiit  h*  a  flhrons  n;  em  bran  e  placed  beneath  the  orbiculafii 
mtliicle,  attached  peripherally  to  the  nmrgin  of  the  orbit,  and  internally  to " 
Hie  UrmX  cartilagce  near  the  inner  fr^^e  edge.      The  membrane  k  thick eiit  at 
^^hm  otit^r  part  of  the  orbit. 

Mtihommn  *jland». — On  the  ocular  surface  of  each  lid  are  seen  from  twenty 
to  thirty  parallel  vfrtical  Hue*  of  yellow  grftriules,  lying  i  aimed  lately  under] 
tlie  conjunctival  nmeoiis  niembr^me.     Tln^yare  compound  sebaceoua  folliclaa 
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Fig.    ^SL  --  MnaoiifAii    6L«ifii«, 

LunrRTtfAL  G^LAlfEi^  k€.t  AS   SKKlt 
ritOV   THS  DiXP  SciLTACR   OP  THK 

m^  fialpebmJ  cotijuDctlT* ;  1,  lAvh- 

fjntat  gljttii]  ;   2,  (^[i^nifig^  nf  seYeii 

t*r  fjgbi  ^tandutar  rlncts;  «%  uf^per 

ii4  Inwer  puncia  Iju^hrjmaliA ;  rt^  A, 

hut  rtiil)»  of  the  upper  and  lover 

leiboiiitAn    glatidBs    of    vhiijli   the 

Enipetiingi    mfc    indicAted    almig   %h^ 

pn«  of  the  ^ytliiLi. 


abrdded    in  grijovea   at    the 

of  thii  tarsal  cartila^en  ■ 
'  and    they    oimt    on    the    free 

margin  of  the  lids  by  minute 

Ofifleefi,  generally  as  many  in 

tuimber  ai  the  lines  of  follicles 

theiuMdrea.     Tkrse  glands  conaiit  of  nearly  straight  pxcretory  tubes,  each 

of  which  ifl  e1o!«ed  at  the  end,  and  hits  numerous  a  mall  ceccal  appendages 
k projecting  from  its  sides.  The  tubas  are  lined  by  mueoujs  membrane,  ou 
rtli©  surface  of  which  is  a  layer  of  scaly  or  pavement  epithelium  cells, 

Acciording  to  Heinrieli  Muller  there  is  likewise  a  layer  of  anstripcd  raaacular  fibre 

Lnmlained  in  each  c^elUl ;  that  of  the  npper  lid  arising  from  the  under  iiurface  of  tbe 

or  |uil]iebne^  thai  of  liie  lower  Ud  ariaing  from  th^  neighboiirhood  c*f  tlie  inferior 

^ue  ignsde.  and  each  being  inserted  near  the  margin  of  the  tarsal  eartilnge.     iL 

r  alio  be  mentioaed  in  Uui  place  that  tbe  same  writer  deacri bet  a  layer  of  mi«lri|»ed 

^  miapb  crossiti;^  tho  ipheno  maxillary  fissure,  eorrcA ponding  t'O  a  more  htrgiily  ifen^lopeij 

layer  foumi  in  the  pxienalve  apoacurotic  f^^art  r^^f  the  orbiul  wall  of  r».rtiju^  mammtvUa 

ftia  1*4  of  fibres  has  been  more  particularly  d<?*cnl>cd  by  Turner  (IL  MuUer^iti 

.  t  Wifti.  Zoei.  135S,  p.  541 ;  W-  Turner,  in  Nst.  Hist,  Uev.  I8tl2,  p.  lOfl). 

Tba  ttftlashtM  (ciIlh)  are  strong  short  curved  haire^  arrangt^d  in  twfi  nr 
miOf^  mwa  along  the  margin  of  the  lids,  at  the  line  of  nnfon  between  the 
the  conjunetival  mucous  mdnbrnn^?.  The  laalu^s  of  the  up|>er  lid« 
f  numerous  and  longor  than  the  lowor,  have  the  coiiTeatity  of  their  curve 
dlracted  downw-irdR  and  fjrwnrdii ;  whilat  those  of  the  lower  bd  nr«  arched 
In  the  opi  o^ito  diiection.  Near  tho  inuttr  canthua  these  bail*'  -*"  *-*-«ki 
ainl  mftJ*-'  *cfilt*?riid. 
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Sirtt^iuvi'  uf  thii  etriiJtincliviL — Tli*>  conjtiiictira  consiiiU  of  the  pnlpebrnl 
part^  aloTi;^  with  wbicli  miiy  he  groiipeil  th€)  plka  s^oocillmmriA  mi 4 1  caruticubi 
lachryiaalirtj  aud  of  the  ocular  part  or  conjiinctitra  bulbi,  in  which  may  be 
*liatiiiguifih(jd  thcs  sclerofcic  aud  corneal  portions  ;  each  of  these  several  purtu 
preu^^Mjtii  peculiar  and  diatinctive  characters.  The  epithehatn  ih  stratifiml  an  J 
thick  ;  the  oella  of  the  snperfiaiAl  strata  scalj,  dehcate^  and  each  with  a 
distinct  nucleuH, 

TLo  palpel^ral  ffoHion  of  the  MujuTictiFa  ia  opaque  and  red,  is  thicker  and 
more  Tascular  than  any  otber  pttrt  of  the  membrane,  and  pnsaents  iiumerons 
due  papilliiB  fr^ly  iupplied  with  nervea.  At  the  mar^ijUis  of  the  lida 
the  palpebral  cotjjuuctii^a  enters  the  ducts  of  the  Meibomian  glands ; 
through  the  pun  eta  lachrymalia  it  paaaea  into  the  canaliculi,  and  h  con- 
timiQUft  with  the  lining  membrane  of  the  lachrymal  aao  ;  and  it  ia  protongod 
into  the  orificew  of  the  diicta  of  the  lachrymal  giant!. 

The  sclerotic  poriitjn  of  the  conjnuctiva,  changing  its  character  at  tlu^  line 
of  reflection  from  the  eyoltdij  becomes  thinner,  and  losea  its  papillary 
structure  :  it  ia  loosely  connected  to  the  eyeball  by  submucous  tisstia  It  i» 
also  transparent  and  nearly  colonrless,  but  a  few  scattered  branches  of  blnoil- 
vessels  are  generally  visible  on  it  in  the  healthy  condition^  aud  under  the 
influence  of  inflammatory  conge»tion  a  copious  network  of  veasela  very  iire- 
guliurly  di8poi;ed  comes  into  Yiew.  This  network  is  derived  from  the  palpebml 
and  lachrymal  arterioa.  It  may  be  easily  made  to  glide  loosely  on  the  sur- 
face of  the  eyeball  by  presaing  ih&  eyelid  agitinst  it.  But  another  set  of 
veaeelH  likewise  ex  lata  on  the  iurface  of  the  sclerotie,  and  may  be  brought 
into  vii3w  by  congestion.  The  position  of  thb  aiat  ia  entirely  sub-conjunc- 
tival,  adherent  to  the  sclerotic  coat ;  they  are  hm  tortuous  than  the  oonjuoc- 
tival  setf  and  are  derived  from  the  miif^oular  and  anterior  ciliary  bmnches  of 
the  ophthalmic  artery  :  they  remain  immoveable  on  preaaure  of  the  eyelid. 
They  dip  into  the  sclerotic  near  the  cornea,  and  appear  to  unito  with  a  more 
deeply  connected  minute  network  disposed  in  closely  aet  straight  linen, 
radiating  from  the  margin  of  the  cornea,  and  the  gorged  condition  of  which 
is  well  known  to  ophthalmic  anrgeona  a'*  characteristic  of  sclerotitis. 

The  corneal  conjuncilra  consists  almont  entjrtly  of  epitheliucOi  any  under- 
lying  membrane  being  extremely  thin,  trail  spare  Tit,  and  fl<lherent  to  the 
anterior  elastic  layer  of  the  cornea,  in  connection  with  which  it  will  ha  again 
referroil  to,  Vessels  lie  between  it  aud  the  corueaj  aud  form  a  circle  of 
anaatomotic  capillary  loops  around  the  circumference.  This  plexus  of 
vessels  extends  farther  inwards  in  the  foetus. 

A  well  developed  network  nf  ij^mphatic^  txhiM  thraughout  the  sclerotic  and  palpebral 
portieas  of  the  conjunctiva  ;  bat  at  the  margin  of  the  cornea  a  sadden  diminution 
lakcA  plaee  In  tbc  ii.ir^  of  the  m&slies  and  diameter  of  tbe  ve^iselj^.  Of  the  network 
referred  to,  only  a  narrow  circle  ^^h  of  an  itit-h  in  diameter  exists  on  the  conical 
conjunctiva,  and  this  circle  has  a  well  defined  inner  margin  within  whicK  no  lym- 
pbatlcs  exist  (Teiehmann). 

The  nerves  in  the  mem b ran e,  as  far  as  the  coraea,  seem  to  hare  the  same  arrange^ 
ment  as  in  tbe  akin  in  g'^ nigral. 

In  the  a^ibmucouB  ti^jsue  of  the  eyelids  there  are  small  follicnlar  glands  spread  over 
the  whole  surface  of  the  conjunctiva  ralpebrftrutn*  and  in  the  vi<;inity  of  the  reflection 
of  the  conjiitictiva  upon  the  eyeball  a  set  of  lari^er  more  complex  glanda  of  a  racemose 
structure,  somewhat  similar  to  that  of  the  lachrymal  gland  (Bappe^,  C,  and  W, 
Krause), 

Closed  follt4!leji  have  also  been  observed  In  the  coiyutictiva  by  Bruch,  and,  1 
him,  bj  other  obierven* 


LACnilVMAL    Gr.A5DS    AND    V\XAhH. 


THE   LACHBYMAL   APPARATUS. 


The  parte  wblcb  constitute  tlie  laclirym^d  appara^tua  are  the  foUi»wiiigj 
▼m  :— The  gUud  by  whioli  the  t^ars  are  secreted,  ftitusiteil  at  the  upper  aiul 
ouk^  side  of  the  orbit,  together  with  it^  excrutory  duct^  ]  the  two  c^Ln&k 

ituio  which  tbe  fiuid  ia  received   uear  tiit5  luuer  uugle  ;  aud  the  sac  with  the 
kul  duct  cotitinued  from  it,  through  which  the  tears  pasa  into  the  iufeiior 

}  n^attia  of  the  uofii^. 

The  l^ttkryfnal  fjlandj  an  oblong  fimtteued  body,  about  the  aize  of  a  amall 
mUnoud,  i«  pi  need  iti  the  upper  aud  oirttr  part  of  the  *>rbit,  a  little  buUiud 

r  ftb«  Anterior  mu^gifip     The  upper  surfjica  of  the  glaurl,  con v ax,  ia  lod-^ed  iu  a 

I  fllight  depresaioii  in  the  orbital  plate  of  the  froiital  Ixni^,  to  thi)  perio^teutu 
4>f  which  it  adherea  by  fibrous  band^  ;  the  lower  aurfooe  ii  adapted  to  the 
ociurexity  of  the  eyeball,  and  la  in  contact  with  the  upper  and  the  outer 
recti  inf|jict@a»  Tha  foro  part  of  the  gland^  aeparated  from  the  reat  by  n 
alight  depreaaioD,  and  aoniettmea  deacrib^d  aa  a  aecoud  lube,  ut  lu^  u  diatiiict 
^land^  ia  cloatly  adherent  to  the  back  of  the  upper  ey*rlid,  luai  m  covered  on 
tlie  ocul&r  surface  only  by  a  rejection  of  the  coujunctiva.      The  glantiular 

I  dueta,  UBUaUy  &om  aii  to  eight  iu  nutuber^  &re  v^ry  small,  and  emerge  fjom 
tlie  thinner  portion  of  the  glaud.  After  runniug  obliquely  under  the  tuuooua 
ineuibrane^  and  separaling  at  the  aaine  time  from  each  other,  they  open  iu  u 
row  by  Eeparate  oriUcea,  the  greater  number  iu  the  fold  above  the  outt»r 
c^athua,  and  two  of  them  (Hyrtl)  in  the  fold  below. 
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Fig.  U% 


Fig*  *58.— KitustT  OF  TQE  Larr  Etelids, 

WITU       Till      LAG[iafM4L     ClBAU-J      AJitf 

T,  it  uppftr  And  tow^r  laclirjmal  esxiaJs, 

'     ■'    .    tyirftrd»   the  ^ydtda  the  ii»rrow 

.JOS  Aiid  tlje  f  tmcU  lojrhrjtDalia  | 

Lf    i -^mal  tae ;    3,   tbc   later   p&rt   i^ 

Xhtt  aai«]  d^%i  J,   plioa  i«milanaris ;  5, 
earmteok  kcbrjmalis. 


Lachrymal  cannh. — tin  ihe  mar 
gin  of  i^ach  Ud^  near  the  inner 
ungle,  tmd  in  frnnt  of  thd  fold  of 
inembrmae  called  plica  wmilmituii^ 
ta  m  mimll  elevation  (papilU  laohry- 
.  lusUa),  already  deacrilied*  Each 
papilla,  la  perforated  by  a  a  mall 
apertnr@f    fmnctufn  hiclnytyiah  ;  and 

ftfc  tJieee  aperturea  commence  two  tmall  canala,  canalu-ulf^  which  c^aiviiy 
tlie  teu9  from  the  eye  to  the  lacbryuial  aae.  The  upper  eaual  h  mthtfr 
th0  toiAUer  and  longer  of  the  two  :  it  hr^t  aaceuda  from  tho  punctum  ;  then 
mikes  a  audden  b^nd,  and  ia  directed  inwarda  &nd  downwarda  to  join  the 
laebrjinal  biic.  The  lower  caniil  descenda  from  the  correspondiug  puuctum  ; 
anil  ttootk  chiuiging  its  direction  like  the  upper  one,  takea  a  nearly  horizontal 
conne  iawarda.  Both  canala  are  dilated  where  tliey  are  bent.  In  i^omo 
niiffl  they  nnit«  near  the  end  to  form  a  abort  common  trunk  ;  inor« 
eomttkosily  they  open  separately,  hut  clo«w  together^  into  the  aac. 

The  la^hryjn^d  mc  and  nasal  duct  constitute  together  the  pnajsnge  by  whkU 
Ihtf  tcsfv  ATv  conveyed  from  the  lachrymal  can  ah  to  the  ciirity  of 
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1%^  kehiymnl  sac,  th^  upper  dilated  poriiau  of  the  pasBAge,  h  aitunted  ut 
ihi^  fticje  of  the  nose,  near  the  htiitir  <;ajit.haa  of  the  e^e,  aud  Ilea  embedded 
Ui  A  deep  groos'e  in  the  lacliTjmat  Jiud  upper  cQaxLHary  bouca.  li  is  of  on  oval 
font)  ;  the  uppt^r  eud  closed  and  rounded,  arid  the  lowt^r  end  gradually 
uarrfmiug  somewhat  into  the  uasal  dttct.  On  the  outer  aitle^  and  a  Httle  in 
fti^nt,  It  recti  res  the  lachrymal  canals  ;  and  bcra  it  ia  cohered  by  the  t4?udo 
palpebmruuij  and  by  some  of  the  inner  fibre^i  of  the  orbicular  muscle  of  the 
lida  ;  while  on  its  inner  or  poaterior  aurface  tbo  tensor  tarsi  muscle  is  placed. 
l%e  Bac  is  composed  of  fibrou^^  and  elastic  tissues,  arlhering  cloj^ely  to  the 
bones  above  mentioned,  and  strengthened  by  fibrous  processes  sent  from  the 
tea  do  palpebrarum,  which  cros^s  a  little  above  its  middle.  The  inner  sur^ 
faoe  is  lined  by  a  redditih  mucous  membranej  which  is  continuous  through 
the  canaliculi  with  the  conjunctiva^  and  through  the  naaal  duct  with  the 
mucous  membrane  of  the  nom. 

The  nasal  duct  (ductus  ad  naaum),  about  six  or  seven  lines  in  loogthj 
grooving  the  upper  mas illary  bone,  descends  to  th«  fore  part  of  the  lower 
meatus  of  the  nose,  the  ohseons  caeml  beiisg  oompleted  by  the  uugui^l  and 
tower  turbinated  bones.  A  tube  of  fibrons  membfaoe,  continuous  with  the 
lachrymal  sac,  adheres  to  the  pnrietes  of  thi^i  caiail,  and  is  lined  by  miicou.'^ 
membiane,  which ^  at  the  opening  into  the  nose,  is  often  arranged  in  the 
form  of  an  imperfect  valve.  The  nasal  duct  is  rather  nanrowtr  in  the  middle 
than  at  either  end  ;  its  direction  Is  not  quite  veitical,  but  incliiied  slightly 
outwards  and  backwards. 

The  mucouf)  m(?mbrane  iu  the  caaaliculi  possesses  a  laminar  epithelium, 
but  in  the  na«al  sac  and  duct  a  ciliated  epithelium  as  iu  the  nose. 

Various  valves  have  been  descnUed  in  conQectiun  with  the  lachrymal  sac  and  canals. 
One,  the  valve  of  Hajmer,  is  formed  by  the  mucous  membrane  of  the  nose  cverUangiag 
the  inferior  eriUce  of  the  n&esl  dact»  snd  baa  had  imputed  to  it  the  function  of  pre- 
venting entrance  of /oreign  matters  in  violent  expiratory  movements;  but  the 
dUjioaition  of  the  mucous  membrane  at  thb  orifice  appears  to  be  fiubject  to  some 
variation.  Another  foldj  the  valve  of  Ila^ebke}  placed  at  the  deep  orifiec  of  the  canali- 
culi, in  supposed  by  flome  to  prevent  the  return  of  the  tears  from  the  sac  into  those 
tube^j  but  by  others,  it  is  declared  to  be  laconiitaQti  and  insufficient,  even  when  foand, 
to  clo^  the  orifioc.  A  tbh'd  fold,  the  valve  of  Foltx*  is  described  as  forraiug  a  projcotloa 
iutivardf;  on  one  ^ide  of  tbo  vertical  purt  of  i'at::h  canaliculus,  near  the  punctnm 
lacbrymalc,  and  as  binng  suMcicnt  to  close  the  tube  irhen  it  is  flattened  by  the 
pressure  of  tlie  ^hres  of  the  erbicQlaris  and  tensor  tanii  mneclcs  as  in  winking.  The 
eicji^rinieats  of  Foltz  on  rabbits  go  to  prove  that  the  punetum  lachrymale  having  been 
turned  backwards  towards  the  eje  in  winlting,  and  the  canaliiiuluH  being  compresacd 
by  the  mn»clcs,  as  ^oon  as  the  pro&snre  is  removed  the  caualleulus  resumes  its  open 
form,  and  su  sucks  in  tears  which  by  the  next  contpresBioo  in  winMog  are  fon^ed 
onwanls  into  the  lachrymal  sac;  and  also,  that  when  the  mn.<4c[cs  are  paralysed,  the 
taualicali  eeasc  to  carry  away  the  tears.  See  review  of  FolU'a  paper  in  Dublin 
t^>uarterly  Journal,  Feby.  1803  ;  also^  Hyrtl,  Topogr.  Anatomic, 


THE   GLOBE   OF  THE  EYK 

Tlie  globe  or  ball  of  the  eye  is  a  com  posit©  structure  of  an  irregularly 
apheroi^lal  form,  placed  in  the  fore  part  of  the  orbital  cavity^  and  receiving 
the  thick  stem  of  the  optio  nerve  behind.  The  recti  and  obliqul  muscles 
closely  auLTOund  the  greater  part  of  the  eyeball ^  and  are  capable  of  changiug 
its  position  within  certain  limits  ;  the  lids,  with  the  plica  semilunaris  m^d 
oai'uncle,  are  in  contact  with  its  covering  of  conjunctiva  in  front  ;  ami 
bt^hitid  it  h  supported  by  a  quantity  of  loose  fat  and  connective  tissue. 


TUK    EYEBALL.      THE    SOLERnJfC    TOAT. 
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The  eyisbftH,  when  ^'^iewf d  iu  profile,  m  foiiDd  to  be  composed  of  Bt'gmotits 
ipf  two  upliere^,  of  which  the  anterior  in  the  itijii^lkT  rind  tiiore  pronutieiji  : 
the  se^mtut  of  the  larger  ptrnterior  opaque  aphLre  correspoud*  with  the  Umit 
of  tho  ttcterotic  coat,  tuid  the  tit^uduceut  portion  of  th^  smnller  sphere  with 
thjit  of  the  cornea. 

From  befyre  bftekwurdsi  the  ball  m^mitires)  ubotit  nine^enths  of  an  inch, 
and  its  tmnaveise  diameter  exceeds  thist  luea^^tireuH^'iit  by  abotit  a  hue. 

Eicopt  wheu  directed  tourards  near  objt^ctSj  the  axes  of  tho  tyen  are  tiearty 
ptLTallel  ;  the  f*ptic  nervcB^  oil  the  contrary,  diverge  coiisideratdy  from  oue 
Another,  atul  CAGh  neri^e  enters  the  correBpoudii)g  eye  about  a  tenth  of  an 
inch  to  ihe  inner  or  ttattal  »ide  of  the  axis  of  the  globe. 

The  eyeball  is  cantposed  of  several  inveating  nit'mbraneS}  concentrically 
Arranged,  and  of  oertaiti  fluid  and  solid  parts  contained  within  thena«  The 
metubranea  are  three  iu  number,  with  the  foUowinir  dfaigTiationa  iind  general 
structure  ; — An  external  fibrous  covering,  naniad  H-ltrofiit  and  cotttea  ;  k 
middle  Tascular,  pigmentary,  <ind  iu  part  also  muscular  naembrane,  the  choroid 
and  the  tVa ;  and  an  internal  nervous  ntratum,  the  rdltm.  The  en<;lo^ed 
refractiog  media,  three  iu  number,  are  the  (tgrniot^'?  hitmoift\  the  vitrton»  body^ 
SDd  the  tcTts  with  its  copsnle. 

Aroimd  the  eyeball  there  is  an  adventitious  tunic  of  faagia,  ttmictJi 
Tf*finaJis  octdi^  or  captiule  of  Tenon,  wliich  is  perforated  by  the  tendons  of 
thti  recti  and  obliqui  musalea^  and  connected  with  the  sderutic  by  merely  the 
moit  dt^licate  connective  ti^f^ue.  This  capaule  Beparate.^  the  eyeball  from  the 
orbital  fat,  and  enabltwi  it  to  glide  freely  in  ita  movements,  (See,  for  detailit, 
Kicber^  Traits  d'Anatomie  Mddico^Chirurgicidcj ;  and  O'Forrall,  in  Dublin 
Qmu^  Jouru    Mod.  Science,  July,  1841.) 


EXTERNAL  COAT  OF  THE  EYEBALL, 
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The  exteniil  in  res  ting  membrane,  which  form.?  a  complete  ooTering  for  the 
ball,  Lonmatfl  of  two  parts  of  diflerent  appearance  and  btrueture.  Of  the^e 
th^  hinder  partj  moch  the  largest,  la  opaque  and  densely  filrouH,  and  is 
named  tlie  scbrotic  coat,  while  the  anturior  amaller  segment  is  traTisparent, 
and  h  named  the  corn t; a. 

THE   aCLEBUTIC  COAT. 

The  sclerotic  (cornea  opaca),  the  tunic  of  the  eye  on  which  the  mainte- 
nance of  the  form  of  the  greater  part  of  the  organ  ehieHy  depend  a,  ia  a 
strong,  opaque,  unyielding,  fibrous  gtructure.  The  membrane  covers  about 
fiTe'aixibs  of  the  eyeball,  and  is  pierced  behind  by  the  optic  tierce.  The 
CNtter  iorface  ia  white  and  smooth,  except  where  the  tend  on  a  of  th«  recti  and 
oMiqnt  miti»ciea  are  inserted  into  it.  The  inner  aurface  b  of  a  light  brown 
colour,  and  rough  from  the  presence  of  a  delicate  connective  ti«aue  {metnhrana 
fiueajj  through  which  branches  of  the  ciliary  veeaela  and  nerves  croas 
obltqtMlX.  1  he  sclerotic  is  thickeai  at  the  back  part  of  the  eye,  and  tbinnAat 
At  abont  a  quarter  of  an  inch  from  the  cornea :  at  the  jtanctioti  with  the 
oomen^  it  ia  again  somewhat  thickuned  Tlie  optic  nerve  pierces  this  coat 
about  one  tenth  of  an  inch  internal  to  the  axia  of  the  ball,  and  the  opening 
ia  aotoewhat  smaller  at  the  inner  than  at  the  outer  surface  of  the  coat.  The 
fibroiia  nbeath  of  the  nerve,  together  with  the  membranous  processes  >vbioh 
Mpftr»t«  tbd  fiiuii^nli  ijf  iu  hbres,  blend  wit^  the  sclerotic  at  the  margtn  of  | 
tlio  t^  lice  of  thia  arrangemeiit,  when  the  uervo  m  cut  olf 
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clufle  to  the  ejebalif  tbt;  fyulcull  ore  Been  to  outer  by  ji  group  of  portis ;  anO 

to  the  part  of  tlio  ackrotic  tbua  perforated  ttie  name  of  (aintnt*  cribrtaa  in 
i^omtitiiura  gireiu  Arouiid  thli  cribroua  opeuiBg  ikus  smaller  ape rt area  for 
ytfis^k  aiid  ueryei* 

Fig.  450. 


Fig,  ir»9.— Vi&w  OF  TE£  bawER  HALf  OF  Tui  Ejout  Aduli  IliJMAir  Eye,  mriiiKD 

HOEIZi^NTALLir   TBROIT^H   TBK   MIDDLE.       f 

Tbe  Rpedmen  from  w^icb  tbia  outliot  in  t^eti  w&a  obtainGd  by  dividing  ibe  eye  of  u 
man  of  About  forty  years  of  age  la  ibe  fro^^eo  BiatQ.  It  was  care  fully  coid  pared  wjib  oiber 
ipedtDfmA  DbtAmed  In  a  Bimikr  tuauner  ;  Add  ii)  tite  drowjog  averages  bare  b^a  gifea  m 
any  particalarn  In  wbicb  dtEerenc^s  atooiig  tbem  presented  tberasetves. 

1}  tbe  coroea ;  V,  its  coDJuoetival  layer;  2,  the  Mlert^tie;  2',  abt^tb  of  the  optio 
metv^  paeaiEig  into  tbe  Bcleroti?  i  B,  external  or  rascutar  layer  of  tbe  chort>id  ;  S',  iti^ 
Jiilemal  pigmeiital  layer ;  4^  ciliary  mu^oler  itB  radiating  portion  ;  4',  cut  tibT4^  of  tbta 
circular  portion  j  5^  ciliary  fold  or  proceea  j  6,  placed  in  ibe  posterior  diTiaion  of  llie 
ai|iieou9  chamber^  in  front  of  tbe  auepensory  ligament  of  tbe  lene ;  7,  ibe  ina  (outer  &id«}  ; 
7'i  ibe  Emaller  inner  side  ;  8,  placed  on  tbe  divided  optic  nerve,  points  to  tbe  arieria 
I  eeatrMliM  iietino^ ;  6',  collieuluB  or  emiiiGnee  at  ibe  pft^aagc  of  tbe  opti^  iieryt  into  Ibe 


THE    SCLEBOTIC    COAT.  713 

k;  8%  foTea  centralis  reiinn;  r,  the  nervous  layer  of  the  retina;  t*^,  the  bacillar 
layer ;  9,  ora  serrata  at  the  commencement  of  the  ciliary  part  of  the  retina;  10,  canal 
of  Petit;  11,  anterior  division  of  the  aqueous  chamber  in  front  of  the  pupil;  12,  the 
cryatalline  lens,  within  its  eapsnle ;  18,  the  vitreous  humour ;  ct^  a,  ciy  parts  of  a 
doited  line  in  the  axis  of  the  eye ;  i,  6,  6,  b,  a  line  in  the  transverse  diameter.  It  will 
be  observed  that  from  the  pupil  being  placed  nearer  the  inner  side  the  axis  of  the  eyeball 
a»  a,  does  not  pass  exactly  through  the  centre  of  the  pupil,  and  that  this  line  falls  a 
little  to  the  inner  side  of  the  fovea  centralis.  The  following  letters  indicate  the  centres 
of  the  cnrratures  of  the  different  surfaces ;  assuming  them  to  be  nearly  spherical,  vis. : 
€  a,  anterior  surfiboe  of  the  cornea ;  e  p,  posterior  surface ;  /  a,  anterior  sur&oe  of  the 
leoa  ;  /  />,  posterior  surface ;  t  c  p,  posterior  surface  of  the  sclerotic ;  r  a,  anterior  sur&ee 
of  the  retina. 

In  connection  with  this  figure  the  fullowing  average  dimensions  of  the  parts  of  the 
adult  eye  in  fractions  of  an  English  inch  may  be  stated  : — 

Transverse  diameter  of  the  eyeball 1  • 

Vertical  diameter  (Krause) 0*96 

A Dtero* posterior  diameter 0*96 

Diameter  of  the  optic  nerve  with  ils  bheath 0'16 

Diameter  of  the  nervous  part  at  its  paavage  through  the  choroid  membrane  0*09 

Greatest  thickness  of  the  selenitic,  choroid,  and  retina  together  ,  0*08 

Greatest  thickness  of  the  sclerotic  posteriorly 0*05 

Smallest  thickness  at  the  sides  and  in  front 0*025 

Greatest  thickness  of  the  cornea 0*0^5 

Distance  from  the  middle  of  the  posterior  surface  of  the  cornea  to  the 

front  of  the  lens 007 

Antero-i)08tenor  diameter  of  the  lens 0'19 

Transverse  ditto 0*35 

Greatest  thickness  of  the  ciliary  muscle  and  ciliary  }  recesses  together  .     .  0'U6 

Greatest  thickness  of  the  ciliary  muscle 0*035 

Thickness  of  the  iris 0*015 

Length  of  the  radius  of  curvature  of  the  anterior  surface  of  the  cornea 

(regarding  it  approximately  as  spherical) 0*305 

Radius  of  the  posterior  surface 0*275 

Badius  of  curvature  of  the  anterior  surface  of  the  lens  .  0*36 

Badius  of  the  posterior  surface 0*21 

Approximate  length  of  the  radius  of  curvature  of  the  outer  surface  in  the 

posterior  half  of  the  retina 0*485 

Approximate  radius  of  curvature  of  the  external  surface  of  the  posterior 

part  of  the  sclerotic  coat 0*5 

Distance  of  the  middle  of  the  posterior  surface  of  the  lens  from  the  middle 

of  the  retina 0*575 

Distance  between  the  ciuire  of  the  spot  of  entrance  of  the  optic  nerve  and 

the  middle  of  the  fovea  centralis  retine 0*14 

Diameter  of  the  base  of  the  cornea 0*48 

Diameter  of  the  base  of  the  iris  transversely 0*45 

Diameter  of  the  base  of  the  iris  vertically 0*43 

Diameter  of  the  pupil 0*14 

Structure. — The  sclerotic  coat  is  formed  of  coonective  tissue,  and  yields 
gelatine  on  boiling.  Its  fibres  are  combined  irith  6ne  elastic  tissue,  and 
with  fusifonn  and  stellate  nucleated  cells,  and  are  aggregated  into  bundles, 
which  are  disposed  in  layers  both  longitudinally  and  transversely,  the  long- 
tudinal  arrangement  being  most  marked  at  the  surfaces.  These  layers  com- 
municate at  intervals,  and  the  sclerotic  presents  a  ramified  and  laminar 
appearance  on  a  vertical  section. 

A  few  blood-vessels  permeate  the  fibrous  texture  in  the  form  of  a  net- work 
of  the  smallest  capillaries  with  very  wide  meshes  ;  and  in  the  neigbourhood 
of  the  oomea  a  ring  of  greater  vascularity  exists,  which  has  been  already 
Dotioed  in  the  description  of  the  sclerotic  conjunctiva.  The  existence  of 
I  in  the  sclerotic  has  not  yet  been  allowed  by  all  anatomists.   ' 
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THE    C?OH!irBA. 

Tke  cornea  (cornea  pellucida)^  tbs  tmueparent  fora  part  of  the  external 
coAtj  admits  light  into  the  interior  of  the  ball.  It  ii  nearly  circulAr  in 
ehape,  jiiid  its  arc  exteuda  to  about  one^itixtk  of  the  circumference  of  the 
whole  globe  ;  it  is  occasionally  widest  in  the  transver^  direction.  Being 
of  a  curvature  of  a  siniiUer  radius  ihim  tlio  sclerotic,  it  projects  forwards 
beyx^nd  the  general  Bttrfaoe  of  curvature  of  that  membrane^  somewhat  like 
th«  glass  of  &  watct  ;  the  degree  of  its  curve  variesj  however,  in  different 
person B,  nod  at  ditfercut  periods  of  life  in  the  same  person,  bLing  mora 
promineut  in  youth  and  flattened  in  advanced  age.  Its  thickne&s  is  in 
j?eo(?ral  nearly  the  same  throughoutj  vjk.,  from  -^^  to  ^V  of  ati  inch,  except* 
ing  towards  the  outer  margin ^  where  it  becomes  eotnewbat  thinner.  The 
posterior  concave  si^rface  exceeds  slightly  iu  extent  the  anterior  or  convex,  iu 
ooniequence  of  the  lutter  being  enci'oached  on  by  the  opacity  of  the  sclerotio. 
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Fig.  itJl. 


a»m««n^  a  ^a«.^.* 


Pig,  i60. — Strdoiukes  of  TnK  ConJf^i  (after  Bowman),     A  ^,  B  &  C,  .2£5? 

A,  htoaII  portion  of  a  Tortical  teciion  of  tb«  cornea  in  the  adult ;  d,  coijjuaotiTul 
epithfilinm  ;  b^  aDterior  elastic  lamioa  ;  c  to  d,  tituoua  lammfo  ^kh  nnalear  bodies  iuter- 
speiscd  between  tliem  ;  Cf  fibres  fibootitig  through  mmts  at  Ihe^'  Injers  from  the  extemjil 
fjlA^tic  lamina ;  4,  poattfrior  ekkHtic  lamina ;  e^  internal  epitbeliam*  B^  epitbetium  of  tbe 
roeuibrane  of  BemonrHj  a«  seen  looking  tovarda  its  Aurfnce,     C,  the  same  leea  ia  section. 

Fig.  461, — EuktMi  POiTioirs  Of  a  TEaTicxi  B£{3Tro!t  of  tne  O&airsA  it  Bikeh 
{from  Kollikcr).     ^ 

Thft  preparation  has  been  treated  yr'iik  aeetio  acid,  k,  the  anlcrJOT  part ;  a,  anterior 
elastic  laxaioa  i  b,  la^er  of  closely  let  gran  a  lea  {prohahlj  amall  cellej  placed  under  tht 
anterior  elastic  Isyer^  with  little  fibrous  atraettire ;  c,  developed  fihrwus  tisBue,  mth 
united  conaectire-tisstic  coriiuj-deii;   B^  posterior  part  of  the  cornea;  c,  as  before  ^  d^ 


"     Tllli    COllNEA. 

At  its  dreitinfeF^iieu  the  cornea  joins  the  scl^Fotic  p&rt  by  coutiuiilt/  of  tt^ue, 
hilt  mlw^ajni  lo  a?  to  be  overlapped  bj  the  opacity  of  thut  etruattire  like  a 
w&teh  gla^k  by  tba  eJge  of  the  groove  ioto  which  it  is  received* 

Steuctuke. — The  cornea  'oonsists  of  a  central  thick  fibrous  p^^.^t^^  the 
eomeii  proper,  covered  in  front  by  the  conjunctival  epithiiliiiiii  and  tho  Ante- 
rior eUstic  lamiuaj  and  behind  by  the  poaterior  elaatie  Itimiua  or  membrniie 
of  Detnours. 

The  cornea  pr&ptr  u  a  stratified  structure,  the  constituent  fibres  of  which, 
continuous  external ly  with  tb^i^e  of  the  opaque  sderoiic,  are  soft  and  cotn- 
panLtirely  indistinct,  and  betw^een  the  strata  of  which  aro  numeroua  ilelicatts 
ftiMUftomoeuig  nudeatad  cetla,  of  fusiform  appf-^aranoe  a<i  seen  in  vertical  sac- 
liioo«,  but  expauded  in  the  direcUou  €>f  Uie  latoin^,  and  presenting  in  sections 
psralltil  to  the  surface  a  stellate  appearance.  The  strata,  about  sixty  iu 
amub^r,  at  a  given  spot  { [kiwi nan),*  inaiMtaiu  frequent  comintmications  with 
oontigtiou!)  layers^  so  that  they  can  be  det^Lched  only  for  &  very  short  dis- 
tanoe  :  in  consequence  of  this  i»tratified  composition  the  cornea  may  be 
penotruted  or  torn  most  readily  in  tho  dirirctiou  of  the  supposed  laminae. 
The  trantparoncy  of  the  cornea  is  impaired  by  derangement  of  the  relative 
pcnition,  or  by  approxiiuation  of  the  strata  to  each  other.  The  curuea 
proper  is  perxoeable  to  fluid,  and  affords  choudrin^  liut  gelatine,  on  boiling 
{J.  Mtiller). 

There  have  been  observed  by  r.  Eecktiog-bau^eQ  in  the  cornea  of  the  frog,  when 
examined  in  a  chamher  of  liquid  connected  with  the  microficopcj  uol  only  a  rich  net^ 
work  of  aaattomMing  celU,  but  other  celU  ako  wliieii  change  both  tlunr  fi>rm  and 
position  by  means  of  processes  thrown  out  from  and  didoppaarjog  again  i»ta  their  uub- 
stauce,  like  the  p»Bti()o[KKU  of  amoeba,    (Virchow'e  Art^lv.,  YaK  2$,  p.  l&T,^ 

According  to  Henle^  the  anaskimofing  cells  of  the  cornea  arc  mere  eptici^s  devoid  of 
anj  irsKk  distinct  from  the  anrroundiug  matrix,  and  are  tho  only  ini&rlaininar  sp^es 
uaiuiyiy  exijiating.     (Sy^tematbche  Analomle,  YoL  li.  p.  G£f9.) 

The  tnembi^nes  inTe^ting  the  fibrous  part  of  the  cornea  before  and  behind 
art5  both  of  them  structureless,  with  epithelium  on  their  free  surface^ 

The  anterior  elastic  lamina  (Bowman)  ia  a  transparent  glassy  stratum  with- 
out rocoguiscNl  texture,  from  i^lj^ih  to  t^th  of  an  uioh  thick,  and  not 
i^adered  opaque  by  acids.  From  the  snrfac«i  reeting  on  the  fibrous  strata  of 
tha  ooriaoa,  a  few  fine  tbr&vJB  are  prolonged  in  a  ataiiting  direction,  and  are 
loit  among  the  more  BUperficial  of  those  airata  ;  their  action  ib  supposed  to 
be  to  keep  the  membrane  tiod  down  tmoothly  to  the  cornea.  The  f^pithelinm 
on  the  front  of  this  laoiina  is  stratified ^  the  supirficlal  cells  being  flat,  aud 
the  main  thickness  formed  of  three  or  four  layers  of  rounded  celbi,  the  deopeal 
of  which  aro  vertically  t^longated,  so  a**  to  btf  nearly  twion  tm  long  as  broad. 

It  i«  right  to  mention  tlmt  this  cpithcUnm  in  the  horae,  the  ox,  and  the  iheep,  ba^  a 
much  mom  r^markahk  a^jpcarauce  than  In  man,  and  one  not  to  he  accounted  for  by 
the  erdinarilj  presumed  mode  ofgn^irth  of  stratified  epithelial  for  the  deepest  oelja 
are  great  ty  dt^ngated  and  larger  than  tho^  which  are  Immediately  superimposed^  and 
kare  prcci^ly  the  appearance  of  true  columnar  epithelium,  the  flat  ends  reating  on 
Ihtaubjaccnt  ekatic  lamina,  and  the  pointed  extremitiefl  directed  fcrwardsw 

The  mifnhrunt  of  Dtmours  or  />r«ieii*ft  (poaterior  elastic  latiiina,  Bowtuaji)^ 
liiol  T*ry  elo^ly  united  with  the  fibrous  part  of  tha  oornea^  is  tnuurparent  aud 
glsaay  in  appearance,  firm  and  structurelesa^  but  Tery  brittle  and  elastic ;  and 

*  Leetarts  <;>ii  Llie  parts  ooueemed  in  the  operations  on  the  cy^^  and  oa  tht  atincturi  nf 
iUratitia.    bciuW,  1849. 
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when  ilir^ds  ai^  removed  tbej  curl  up  always  Ktitli  the  aitacbod  surface 
iLiuemiofit.      Iti  tmusparQiicy  h  not  impaired  hy  acid  a,  by  boiling  in  water, 
or  by   maceratioii  Id   alkalies.      Id   thick neis   it   varies  between  ^^^^^th  aiidJ 
. I^tli   of  an   inch.      At   its   circumference   the   membrane   breaks   up   iutol 
^bundles  of  fine  threndEi,  which  are  partly  oontluued  into  the  front  of  the  iriSy^ 
forming   thf*   **  pillars  of  the   IrL?/*   and   partly  into   (he   for©  part  of  the 
choroid  and  sclerotic  coats.      It  is  lined  with  an  epitholial  covaringj  whitih 
iTsiembleH  that  on  serous  mombrHnes,  couaiAtiug  of  a  aingle  layer  of  flat  poly- 
gonal transparent  cells  with  difitiuct  uuclei. 

BlQod*miigdjt  and  nenfea, — In  a  Biaie  of  health  th#  eomea  i^  not  provided  wiili 
blood-vci^fleiu^  except  at  the  circuroferetiue,  mUere  they  form  verj  fine  capillary  ItKjpa 
and  accompany  ihc  nerves.  The  eickteiice  of  lymplmticA  huH  not  been  aatbfactonly 
juovrtalneil  The  nerves  of  the  cornea  »re  yerj  numereu»p  according  to  Bchlomm.^ 
BeriTed  from  the  ciliary  nerves,  they  enter  the  fore  part  of  the  eclerotic,  and  ore  from 
ivreaty-foar  to  thirty-six  in  number.  Continued  into  the  fibrous  part  of  the  cornea, 
Uiey  retain  their  dark  ontline  for  j^^th  to  Ath  of  an  itieh,  and  then  becoming  Irauii- 
pareiLtj  ramilyt  and  form  a  network  through  the  laminated  !it  rupture. 

MIDDLE  TUNIC   OF  TBE  EYEBALL. 

This  coat  oonaiata  of  two  parta,  on©  a  lar#j:o  posterior  segment — tha  choroid, 
reaching  as  far  as  the  cornea,  and  formed  chiefly  of  blood -vesaahi  nnd  pig- 
mtsiitary  material  ;  the  other,  a  wmall  anterior  muficnlar  part — -the  iris. 
Between  thoae  and  connected  with  both  is  situated  the  white  ring  of  tbo 
eiliarj  mu;^c]e. 

Pig.  462.  — CHt>ROiti    Mkm- 

BY  TUB  aSHuVAL  OF  TMB 
&0LE{tOtJC     AND      COAJSIU 

Rafter  £iun).    | 

a,  one  of  tbe  segm^ntt  of 
tbe  pclerotic  tbruwti  bnelt  ; 
b^  ciliar;  iau«de  and  ll^a- 
meat;  Cf  iris;  e,  one  of  tke 
cUiary  nerrea;  /,  one  of  the 
vua  Tortkosa  er  oboroidal 


Fig.  462. 


TUK   CHOROID    00 AT. 

The  choroid  coat  of 
tho  eye  (tuniciir  choro- 
id ea  s,  va^culosa)  ia  a 
dark  brown  membrane 
lying  between  the  ack^ 
rotic  and  the  retina.  It 
reaches  forvrarda  to  the 
ciliary  ligatneutj  or 
1  nearly  to  the  cornea, 
^'here  it  ends  by  a  aeriea  of  p1aiti%  or  folds  named  ciliary  proccsaea,  di^^poaod 
in  a  circle  projacting  inwardn  at  the  back  of  tbe  eircumferential  portion  of 
the  iris.  At  the  hinder  part,  where  the  tunic  ia  thiekeat^  tbe  optic  nerve  is 
transmitted    through  a  cijcular  openings      Tho  outer  surface  hj  rough,  and 

Berl.  Enejol,  Wort.  art.  Angii[>fi;l,  Veh  iv.  p.  22. 
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i%  ctmntGieil  to  the  Kcl«rotic  by  loom  couiiai^tLve  liisiie  0a.mina  fti^ca  qI 
mnibon),  And  by  vatgd^  atid  nerves,  Tlie  iurter  aiirf(Lc«j  wlibb  Li  emoothi  u 
Imed  by  a  eoiitinuoiH  liiy«r  of  pigmentary  c^IIh. 

The  ei/iiirif  proccu^M,  nhoni  i^iyhtf -fiTi*  in  mitiiber,  aro  iwTanged  radiately 
111  a  circlt).  Ttiey  consist  of  Jtirgicr  mn*l  smaller  tohUj  witht>vit  regular  alfcer- 
itfttim,  AHil  tlie  Rinfill  fi>l  I*  trntuber  about  oii»-thlrd  of  the  Urgo.  Each  of 
tbe  i.irgiir  fii!J'<|  ineJisiiriiig  about  jV^  ^^  ^"  i^^^l^  ^  lougtli  ami  ^jth  in 
depth,  ft>riiifl  a  rouij*k'd  proj action   at  iU  inner  end,  which  is  free  from  the 


Fig.  Am, 


wUktu  Bi;fii{T}i.     I 

1,  |>»Mt«i]4ir  mrffij^e  of  thi^  irla,  with  th'* 
•pbincler  mn^^le  of  thf^  pupil ;  2,  AMtmur 
fftrt  of  the  flhiifijiti  cont;  ^»  *jae  ijf  tliu 
miliary  prt>ee»e%  t»f  vhjeh  iboui  serenij  «( 1? 


pigment  whioh  iovesU  the  rest  of  the 

Ktructnf^;  but  extern :iUy  they  liecoriie 

graduMny  uarrowi^r,  and  diaappear  in 

ihe    choroid    ami :    thu    f*ni:iUer    pr^v 

ei*fl*'en  xne   only   half  as   duep  a«   the 

otlierm,      At  and  near  theic  lutcrual  or 

ftiii«nar  oxtremitttis  th€«  pri>ces$eB  are 

ci>i2tie(?ti.^d   by  lateral  loop-like  prc^jec- 

lioosj  and  are  separated  from  the  iris  by  ptgmeut.     The  plications  of  iha 

ciliary  prooegeea  fit  into  eorreaponding  plications  nf  the  sn^penaory  li^Ljamcnt 

of  Ihe  lena. 

STRUcrrRE  —From  a  difference  in  the  fineness  of  ii*  coDstitiient  blood- 
in  ib^Ib,  the  choroidal  <soa%  roHolvea  itself  Into  two  slrata,  innur  and  uutt^r  ;^- 
the  latter  oont^iuing  the  larger  branches,  and  the  former  tbe  capillary 
rKmiGentiona. 

In  the  ouUr  prtit  of  the  coat  are  situateil  the  branches  of  the  vesselfi. 
The  arteries  are  large,  and  are  directed  forwards  before  they  bend  down- 
wtrds  t4^  end  on  tha  inner  Burface  ;  wbibt  tb^  veins  (v^asa  vorticosa)  are 
dltpoKed  in  curires  an  they  converge  to  four  of  five  principal  trunks  i^nmg 
from  the  cyebidL  In  the  intervals  between  tho.^e  vea^ela  are  lodged  elongated 
and  frtar-ahap^  pigment  adls  wHh  very  fine  off^vets,  which  iutercomnmnicatf^ 
And  form  a  network  or  siroma.  Towards  the  inner  part  of  the  tunic^  this 
network  paioieii  gradually  tnto  &  web  without  pij^uicnt  :  it  re^mblcs  elastio 
tia»iie  in  its  chemieaj  and  phymcal  proper  ties, 

.Tka  imirr  pari  of  the  choroid  cout  (tunica  Rayscbiana  t.  chorio*capilliriB) 
tt  formed  by  Ihe  capiUariea  of  the  choroidal  Tassels.  From  the  ends  of  tho 
Urge  arleries  the  capillaries  radiate  in  a  stardike  manner,  and  form  m&di^s 
which  ap»  mora  delicate  and  smaller  than  in  any  other  ti^^xturc,  and  are 
finer  at  the  hank  than  the  front  of  the  ball*  This  fine  network  reaches  an 
far  forwards  as  al>ont  |th  of  an  inch  from  the  conieap  or  opposite  to  thfi 
Kidding  of  this  expanai.'n  of  the  optic  nerve,  where  its  meshes  become  larger, 
and  join  those  of  the  ciliary  proeesses. 

On  the  ianer  surface  of  the  tunica  Ru^'scbiana  may  be  delected,  accord  in;: 
to  f  ariona  authortff  a  atructureleas  transparent  membrane,  the  rfumhrnnf  ■  ' 
Bfu^h^  u    ■     *      14  the  pigmentary  layer, 

Th*!  rjuti  have  tlie  sam^  structure  as  Uie  dl 
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ale  a  |  art  ;  l.»ut  tlio  capillary  pU^xiiH  f»f  tUe  resfielfi,  le«s  Krif^,  hii^^  tni*s!ic« 
with  chirfly  a  iHiigitndlmil  direction  ;  uu'l  tlia  ram* Set  1  ctslls,  fewor  in 
iiuinWij  are  tit? void  of  pigment  towjir^la  thti  free  estromities  of  the  foldB. 

Tbe  pirfjmaiaty  htifer  (choroidal  epithtlmrn,  nK^mbraiiti  of  the  b]u.ck  pijj- 
meut}  form*  a  tUiii  dark  lining  to  the  wliole  inner  aarftice  of  the  choroid  and 

Fif,  4fl4— FioifEyT  Celi.s  or  trb  Mi&i>i*i5  Coat 
{after  Kdlliltef), 

A,  raiftll  |.iif>rtirm  of  tlio  chf>Tni(l  WJth  Ibe  stellrtie 
ar  miinlieil  cdls  which  furjii  ita  stromn.  B,  pi^uient 
plIIfk  whirb  Cfivt?r  tlie  Inner  stirfft<!e  of  (he  choroid; 
a»  thefitj  cells  seen  fr^^m  tho  aurrnPfi  <if  hexflgnim! 
fnrm,  anil  showing  nnfl^i  in  their  inU'tJorj  6,  three 
of  the  si^me  ct-IIk  viewwl  eilicewii^fi ;  f^,  iia**lecul*r 
pigtfjcnt,  wliicli  fills  the  C'll«. 

the  iris.  Ah  far  forwards  ai  the  ciliary  pro* 
c**sn4;a  it  C4:>nsiHts  of  oidy  a  sini^le  lnyer  of 
fljit  ftix  Bided  ce^lfl^  ap|dit*d  edge  to  edge  liko 
muBaic  work.  Each  eell  contains  a  rnicleiia 
awl  more  or  less  den««  tjioltcnlar  content??, 
aecuninlatei)  in  greatest  aViiin<laiice  toward h 
tb«  circumference  of  tho  cell^  and  partly 
al)SGuriii^  the  niidena.  On  tho  ciliary  pro- 
cHS8ea  ajid  the  Jriti  tlie  piqrniofjt  is  several  lay- 
ers ileep.  and  the  cdls,  Hiialh-f  and  ronniled, 
are  so  6lleil  i*ith  dark  j^iginpnt  ais  to  cover 
np  the  nndenfi.      In   the  eye  of  the  albino, 

pigment  h  absent  hotli  from  the  hexagorjai  cells  and  the  ramified  corpuscle r 

of  the  ehoroidal  tunic, 

Tt  may  he  fnentioned  that  in  B&hes,  and  in  many  mammals,  including  the  ox  and 
ilic  fiheep,  the  eyes  of  which  are  often  ielcotert  for  dissection^  the  choroid,  instead  of 
being  uniformly  llaed  with  dark  ptgmetit,  prc^ont^  on  a  greater  or  lesa  extent  of  itii 
liack  part  a  eilv'ery  layer  named  tapdvm.  The  t*ipcliim  in  niminantA  conid$ta  of 
fendinons  fihre'*,  and  in  carnivora  and  fishes  of  cy*lk,  filled,  in  ihe  camlvora,  with 
gjTinular  matter  {Leidig),  in  fijihe-s  with  i^hndcr  rndn.  On  it^  inner  enrfaco  is  the 
tnnie  of  Ruvfoh,  aa  well  as  the  lajer  of  hexagonal  eelk,  which,  how  eve  r>  ia  here 
destitute  of  pigment 


The  iriH  is  the  contractile  aud  colotired  nriemTtrane  T^Iiich  is  seen  hehind 
the  traiiat>»ir<?wt  cornea,  and  gives  tho  tint  to  tho  eye.  Iti  it«  centre  it  is 
perforated  by  an  aperture — ^the  pupil. 

By  its  circumferential  horder,  which  m  nearly  circular^  the  iris  m  oonncctetl 
with  the  choroid,  the  cornea,  and  the  ciliary  ligament  and  nmsclea :  the  free 
inner  edge  is  the  houndary  of  the  puf>il,  and  h  constantly  altering  its  dimen* 
niona  during  life.  Hie  iris  niFasnreA  I  an  inch  acroas,  ant^l,  in  a  s^tate  of 
rest,  from  the  drcumfereiica  to  the  pupil  ahoufc  4th  of  an  inch.  Its  surfacoB 
look  forwards  ftnd  bM:k wards.  The  anterior,  variously  coloured  in  different 
eyes,  is  matked  by  waving  lines  eonverging  towards  the  pupil j  near  which 
they  join  in  a  Bciiew  of  irregular  elevations;  and,  internal  to  tbcae,  other 
trner  linca  p«SB  to  the  pupil,  The  poBterior  surface  is  covered  with  dark 
pigment  ;  and  this  being  removed ^  there  m  ween  at  th*"  rnargin  of  the  pupil  n 
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n«rr<iir  circiibr  hnnd  of  libni?a  (Kphincter  muscle  of  the  piipilj,  with  wliich 

Th«  pfipil  i*  m*arlf  eirculaf  iii  form^  nn^l  k  plftc^tl  a,  littW  to  the  inner 
vide  of  the  centre  of  the  iri«.  It  varies  in  mzg  aocoriltng  to  the  confcractiaii 
or  r^lrixatiau  of  the  muscuUr  ^bre^,  atul  thts  Tari^itton  raug^a  froai  ^\t^h  ta 
}riJ  of  (Ui  inch.  The  nioveoientsi  of  the  it'in  r^a^uLit^  the  quantity  of  light 
»iia)itte«l  to  the  eyeball^  and  ure  aJ>aociMt6J  with  convergence  of  the  optio 
ftjEe»,  And  with  tht^  fot^al  a^ljuHtmtiut  of  tht^  oja* 

STitrtrt0RE.^PibrouB  finil  muscular  ti*i»uea  form  the  framework  nf  the 
ira,  and  pigmetjt  in  RCattered  through  the  texture.  In  front  and  Ixihiiid  b 
pUced  a  distinct  layer  of  pigment  celln.  It  h  etilt  matttT  of  diicnt^^ion 
whether  or  not  in  the  adult  &  delicate  epithelinm  ia  con  tinned  fcom  iho 
margin  of  the  cornea  over  the  front  of  the  ins  :  it  in  admittoii  to  e.^bt  ia 
childhood. 

The  jiitrous  stroma  oonaUts  of  fibre?!  of  connective  tissue  directed  radlat- 
log)/  towfirdi  the  pupil,  und  circnlarly  at  tha  oircumferetice  ;  theac,  inter- 
weaving with  one  an  other  f  form  a  not- like  wt^b  which  ia  lem  open  towarilsi 
thu  surfaces. 

The  jnuMCuiar  fihre  in  of  the  non-Btiiated  kind^  and  ia  dinposinl  aa  a  ring 
(sphincter)  around  the  ptipif|  and  m  raye  (di1at:LCor)  C^om  the  cei^trii  to  tlio 
ctrt;umfureDce. 


i^S.^A    SMALL    I'Anf    (IF    TltK 

^  Is;8t    sif 0 wtno    Ttt  K    M  tr(<<?  I'  L  A  rt 
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'he  6p«dmen  h  trtim  tlm  albltio- 
bint,  and  listH  iN^n  iir^iUd  vrilb 
aoriie  idd  *  «,  the  ■|4itni'l<ir  mtigi^I« 
at  tlie  fn&rgii^  f*(  tlie  pupil ;  &,  hh- 
cienll  &f  the  diliiUtor  mnsctpi  e» 
eofiaeeUve  tissue  ^hh  imehar  ^<%1I» 
rvttdered  cleai:  by  Uae  aj/nh 

The  *phiticitrr  is  the  ftiit 
nmxow  hnhA  on  the  j:io«tt*rit>r 
turikM  of  the  iri^^  clo^e  t'> 
the  pnpil*  and  U  about  ^-.th 
of  AH  iiioh  wide.  At  the 
cdfe  of  tho  pupil  tha  Bbren 
are  dosit'  iogethefi  btit  at  the 
pcnpheml  border  thev  are 
M|iafikiGd,  and  form  less  com* 
|J«)I«  riugs« 

The  dil^(^(tfrir,  lesti  apparent  than  the  flphincter,  beginaat  the  cOiary  or  outer 
nmrgiii  of  the  iris,  and  its  fibroe,  coUeoted  into  bundUa^  are  directed  inwards 
between  the  resstlt  anrl  iierires,  DOBT^i^ug  towaids  the  pti[iil,  and  forminji^ 
li  net- work  by  their  Lntereommnntcalioti&  At  the  pupil  they  blend  with  th*^ 
tphineter,  some  reaching  near  to  ita  irmer  mat^o. 

rifjm(nUM.ry  etcmcnU.- — lu  the  eubgtanoe  of  the  iris  anteriorly  and  through- 
out it*  thi«ktieiis  ara  varioualy-shAp«Ml  and  rumifr^d  pigmettt  cdh  like  thosi^ 
in  the  choToid  membrane.  The  pigment  contairud  irj  them  ia  yellow,  or 
of  li;^htt!r  or  dark  it  shades  of  brown,  accordinj^  to  the  colour  of  tho  ava.  On 
flli*  forti  jiart  of  the  iria  ia  a  thin  t^tratuni  of  lAiher  oval  or  roun 
gKADuT^^  lAmifN'd   ntlV'tK  (tin  r[»ithelial  layer — ^Kollikcr).      A* 
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surface  la  a  <iovertng  of  tlark  pigment — Ibe  ticca  of  anihorR  ;  this  is  coji- 
tinuou^  with  the  pigmentary  layer  lining  the  ch<tmil  and  the  ciliary  pro- 
ctMisefi,  and  coisfliata  of  aeverrU  stratn  of  Rtnall  roniiiiiah  ceUu  filled  with  dark 
pignieiit  The  colour  of  the  iris  depends  on  the  pi^'ment ;  in  the  difTorent 
shaHea  of  blue  eye  it  arises  from  the  black  pigment  of  the  poKterior  surface 
nppearifig  more  or  kaa  through  the  texture,  which  is  only  slightly  coloured 
or  is  colonrleas  ;  nnd  in  tba  black,  brown,  and  grey  eye,  th©  colonr  ia  dne 
to  the  pigment  scattered  through  the  iris  skhstance. 

Fig,  466. 


Pig.  466* — Sect!  OK  A  L  tikw  hf  thw  Conwiottons  of  tit  b  Cornva^  Solkrotio^  law, 
GiuAKT  MtracLR,  CiuIlJitt  PByai£SBii.tj  HriiotD  MitiiBm4fE8  A^t>  Lkks.     I 

TI1&  sp^imein  extcTida  from  the  middk  of  tbe  l^ns  to  tba  ora  lemta  on  the  inDer  iido 
r>f  the  right  eye.  C,  the  laiDiiiatcd  cnrnen  ;  dc^  coigunotivA  cometi  ;  ef,  cdnJimetiTa. 
scleitjticee  ;  c^,  epithelium  of  the  coDJunctiva  ;  efa^  anterior  elufiiio  layer  of  the  con>eft 
paaaiag  cput«riird»  in  \>^Ti  ihto  the  cnnjancti?a  *  ilpt  posterior  e1a;3tic  layer ;  k^  liga- 
laentQiti  |^H?ctinattim  iridic,  elastic  ligament,  apr^admg  into  the  base  of  the  iris,  the 
scl«roti«,  and  the  attaehment  of  the  rrvdiated  ciliaty  musele ;  S,  ifae  Bcleretia  at  it« 
thinnest  part;  A,  tfae  ^interior  aqueous  cbamber ;  ap^  tbe  recess  forming  tbe  posterior 
diTisioa  of  the  aqoeoos  chamber  ;  tv,  placed  at  the  |  a  action  of  the  coiTiea  and  solerotic, 
points  to  the  circular  Tenmis  hiuus  or  canal  of  8<?hkmni ;  ca,  epithelium  behind  the 
cornea  indieiited  by  a  dotted  Une  ■  efj  epltbelinm  in  front  of  the  iria  similarly  iudicAted  ; 
it\  radintin^  tntaeck  of  the  im  ;  to,  dWided  fibre;)  of  the  orbicular  muscle  ;  u,  pigment 
layer  or  uvea  ;  /n,  centre  of  the  cryBtallme  Icna  ;  Ic,  capsule  of  the  lens  ;  Ice,  layer  of 
cells  in  front  of  the  lens  ;  eiV,  radiating  eiUary  muacle  or  tensor  ehotoldeie  ;  ct<>»  diTided 
orbicular  Bbrfls  ;  eip^  ciliary  process,  along  the  inner  border  of  which  a  layer  of  pigment 
in  ccntinueii  from  the  choroid  to  the  nirea,  excepting  at  the  end  of  the  proceas  ;  Ch^ 
choroid  uiembmne  ;  U,  the  retina  close  to  the  ora  ierrata  ;  rir,  the  ciliary  part  of  the 
retina,  the  (itrnctnre  of  which  ia  imperfectly  represented  ;  V,  the  ritreoue  humour ;  A, 
the  hyaloid  mi^mbrane ;  F,  eaunl  of  Petit ;  h\  the  hyaloid  membmne  oontinue<l  behind 
the  canal  to  the  caii^ulo  of  the  lens ;  Z,  lonule  of  Klnn,  and  /^  auBpenaory  ligament  of 
the  lens  proce**<lmg  from  (he  hyaleid  coTering  the  ciliary  proiw«B  to  the  fi-ont  of  the  oipanle 
(jf  the  ]eu«. 
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Tlie  trnMrU  ^n*\  tttreew  li&veiinicliatingarnia^Tnent  ibraugli  the  stroma ;  the  forMer 
ipviug  nm  Vo  nn^  c^ne  at  the  eircumrcrence^  the  otlier  ac&r  th«  pupil ;  mid  the  tatU;r 
forrning  a  aetwork.     (Sec  the  descriptiofi  of  the  vesfl^U  and  nerveji  of  thu  vaeculiir 

Pttpttttirti  tnf*mbrant  fmambmim  pnpillBrk). — \n  footal  life  a  ilclicate  tranapwreAt 
m«iiihriLno  thu^  named  clo^e^  the  popU*  and  completes  the  curtain  of  tlic  iria.  The 
pupil lury  meaibrane  eontalnn  minute  re^eU,  conUnuiJus  with  thoae  of  the  irb  and  of 
Ihc  <:iipsule  of  the  crji^tiillLRe  lexii} ;  they  arc  arrivti|fed  in  toopa^  ^rhich  converge  towAtdi 
e*ch  oiher,  but  do  not  quite  meet  at  the  centre  of  the  pupiL  At  about  the^ereatb  or 
tlghth  month  of  f^ul  life  tbei^e  vei^ele  gradually  dii^ppear;  and,  in  proportioii  m  the 
viaculATity  dimliitihe«^  the  membrane  itself  ia  abiiorbed  fr(»m  near  the  centre  tdwardi 
the  clr^mference-  At  the  period  of  hirth*  often  a  few  nhreda,  somctimet  a  laiger 
portion p  and  occaabnally  the  whole  membrane  ia  found  peralatenL  (See  also  the 
»csc4>iint  oi  the  deretopEneni  of  the  eye,) 


UtUART    MU9CLB,    LIOAMBNTITM    PBCtl^ATaM,    AND    CCHCPT*AE    StNUS* 

When  the  outer  ooat  uf  the  «jeball  la  separated  from  the  eUoraid,  a  circular 
groove  is  men  pasHifig  Fouiid  on  the  liiMer  j^urfiu^e  of  the  Belemtiu,  at  it» 
isomeftl  miu^ti.  HhiA  groove  is  thti  outer  wall  of  a  Vf^nouH  oauat^  the  sinnif 
mroidarU  iridis  or  cattal  of  ikhhmm.  Ou  the  uiiJdk  coiit  %  oon^e^ponding 
groove^  wMcb  oompletee  iho  c^haI,  i^  seen, — ami  tbia  ia  bouDded  in  front 
1i^  1  torn  membratioiiEi  edge  h  >uuding  the  anterior  surface  of  the  irifl,  the 
HgAmeninm  pectiuatumj  wliile  ttie  thickest  p^rt  of  the  white  ring  of  the 
cUiAry  muscle  \a  behind  it.  Tbia  canal  communicatee  with  other  venotis 
apacea  which  give  an  erectile  appearance  to  the  tissue  at  the  base  of  the 
eiliary  procewjpa. 

The  liijaineidniH  peiitisuihan  coiuiiitA  of  slight  featoon-Uke  processes  of  the 
fibres  of  the  iri«^i  Ijtng  iu  a  tranapareut  ebiatic  6brou:s  tii&sue  conthtuona  with 
the  pcraterior  etjiatic  layer  nt  the  cortiea.  It  is  a  more  developed  ntructure 
In  tho  ejei  of  the  sbwp  and  ox  than  in  the  human  ejo,  and  in  them  the 
IMooned  prooetsea  are  promiueiit^  ^V'ing  a  milled  appearance  like  that  of  the 
«dg»  of  a  coin. 

The  ciiiartf  vnattle  {Bowman)  forms  a  ring  of  unstrlped  muBcular  tiiano 
ftbout  -j'gth  of  liu  inch  broad  on  tlie  fore  part  of  thi^  choroid.  Its  fiUreii 
jellowbh- white  in  colour,  aud  longitudinal  in  direction,  are  attached  in  front 
to  th«  iuner  surface  of  the  sclerotic  coat  ;  and  are  also  counecteil  with  the 
tenninAl  fibrea  of  the  posterior  elastic  lajrer  of  the  oomea.  From  that 
origin  the  fibrea  are  directeii  inwjirds  and  backwards  in  a  nmnner  which  in 
a  aeotion  appears  radiated,  and  end  by  jainitig  thu  choroid  coat  opposite  and 
b^jond  the  ciliary  processes.  The  muscle  i^  »oftj  and  ramiSed  pigment^cellii 
are  scattered  through  its  subtsttance. 

Conc«aleil  by  the  longitudinal  or  rrLdi^ted  fibrea  is  a  ring  of  6bres  taking 
a  drealar  direction,  and  which  were  still  described  as  the  ciliary  ligii,ment 
after  the  i^iated  fibres  had  lieeu  admitted  to  be  muscular.  Thb  set  oonsti- 
iittes  the  ciroitlar  muscle  of  H.  MilUer, 

The  ciliary  muscle  appeara  to  be  iu  eome  way  effective  in  producing  tfm 
change  in  the  form  of  the  ten  si  which  takfs  place  in  accommodatiou  of  the 
srfe  t0  near  riston   (see  Allen  Hiomnon  in  ^'Olaagow  Medical  JDorntd^far 

YESSBtS    AJrn    HEEYIB   QF  THB   MIDULB   t^SHJ   OF   tHE   BTB, 

The  arteriu  of  iht  choroid  and  the  ci/ictn/  proetitMs  are  Jerif  ed  from  thff 
l^jstedoT  and  anterior  ciliary  viMwela.  The  posterior  c<in*i  f  "  '  eta.  diMtn* 
g«i9^«d  as  th«  short  and  the  long.   The  ^hmf  (postPrior)  » . 
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ot>lithalmic  artery  pkroe  the  Bclerotic  dote  to  the  optic  nerve,  aud  divi>Je 
into  bratiolieH  whlob  paaa  forward  iti  meridional  directions  in  the  clioroid 
tnembrane,  Gommunk&ting  freely  they  dinnnt^li  In  msse,  aTid  entering  the 
choroid  ff>rni  a  clobe  network  of  fint?  capiUariea  {iuyiica  liwjs^chiana)  already 
described. 


Pig,  ini. 


Fig.  im. 


Fig,  4ti7. — LATkhAL  VntTT  OF 
TUK  AkTKHIVS   of   till!    ChO- 

KOiP    ABE)    Ik  19    (r^tim    Ar- 
uuldl     f 

a^  op  lie  nerve  i  t,  pari  cf 
tite  jwlFTtHic  left  lieliind^  the 
ftruiter  part  and  llic  <^irtieA 
liaring  been  reifioYtnl  ADie- 
rioHj' ;  c,  ciliary  mn^i^le  ■  r/, 
iria  ■  1,  pofllerior  cllmrj  ar- 
teries} pierelng  the  fdemtic  ahi) 
pn&aiag  akug  the  <3horokl  ;  2, 
one  of  tli«  long  poelerior 
<'Ll)arj  iirterie*  :  3,  several  of 
the  fthort  or  anterior  cijiarj 
&rler)«j. 

The  veins  of  Uu  chorovi 
foot  conatititto  an  outer 
layer,  partially  separable 
from  tbe  arterial  network, 
and  easily  recognised  by 
the  direction  of  the  larger 
vesflela.  These  converge 
to  fonr  nearly  equidistant 
trunks,  trbicb  pafia  througli 
the  sclerotic  about  balf 
way   between    tbe    margin 

Fig*  -1(13.  — Literal  View  of 
fiife  Veins  of  inB  CHOJtoin 
{from  Arnold)* 

Tiie  pi-e|>amt!oti  m  similar  %» 
that  reprt^sented  in  the  ]sre- 
Tions  ligure.  1,  1,  two  tronks 
(if  the  Tenn*  vortico^tt  at  the 
plitce  vherd  th«y  leare  the 
ekorotd  and  pierce  ih^  S€;Wrotio 

of  the  cornea  and  the  entrance  of  tbe  optic  nerve,  and  pour  their  contents 
ijito  the  ophthalmic  v^ein,  From  ttieir  whorl-like  arrangement  they  are 
known  aa  the  vasa  vortii^oini. 

The  hiaod'remds  qf  fM  dliartj  pr6tet:scs  are  very  numerous,  and  are  derived 
from  the  anterior  ciliary,  and  ftoni  those  of  the  fore  part  of  the  choroidal 
membrane.  Several  small  arterhil  t  ranches  enter  the  outer  part  of  each  ciliary 
proceaa,  at  first  running  parallel  to  each  other  and  communicating  sparittglj^ 
As  they  enter  the  prominent  folded  portion,  the  vessels  become  tortuous, suL- 
divide  minutely,  and  inoaculate  fn^quently  by  cross  branches.  Finally  tbey 
form  Rhort  arches  or  loops,  and  tiirti  backwards  to  pour  their  contents  into 
the  radicles  of  the  veins. 

Oil  the  free  border  of  the  fold,  one  artery,  larger  than  the  refit,  eiteudji 


ArUrif4  iif  tht  %r%$, — The  epecial  aitoiies  of  the  iris  are  the  long  ciliarj 
aaJ  I  he  anterior  ciliitry* 

The  ifif^*j  (postedor)  ^iVuirif  Giiftimf  ivro  in  ntiiuber,  and  dertv^il  from  tb«  ophlhal- 
mk*,  pierce  thtj  ael erotic  a  little  l>cfore,  out}  fliie  on  eath  iside  of,  Idc  ciptic  aervr. 
Hating  gmiued  the  interva.1  between  th«  ftck^rotic  rind  choroid  conti,  they  extend 
iKirillontaltj  forwards  tlmjofirh  tlie  looso  conn«?t.'tive  lU&uc  imrntfjranft /wica)  to  the 
dliiiy  muscle^  lii  lUia  **ijHr«e  thev  lie  nearly  in  I  he  horUcmtnl  plnnc  of  the  »iis  of  the 
Lsje-hiill,  the  outer  ve«Ael  Wing  however  a  little  ahove^  and  iht^  inner  ono  a  little  hdoi 
p  the  level  of  that  Unc.  A  short  f-imrc  hehind  the  fixed  margin  of  the  iri*  cath  veisi 
divider  into  an  upper  and  &  lower  hmneh,  nnd  tUc^  tinastotnOAing  with  the  eoj 
upondihg  rei4eU  on  the  oppoRtte  Ride  and  with  the  anterior  citiary,  form  a  ra^culi 
ring  {rirt"uiii»  mtijttt)  in  the  cilian-  mu^i^le.  From  thiii  circli?  smaller  branches  Atlm 
to  M^plj  the  muiele  ;  whilnt  oihei^  converge  towards  the  pttpll,  and  there^  freely  com- 
moAJiAtlng  by  tmtiftveF^  offaetA  from  one  to  aoother^  form  a  tceond  circle  of  anasto* 
i  {drcMitt*  ntinor),  nnd  end  in  »maU  veiu^. 
The  nntfrmr  rdmrtf  orNrifs,  fire  or  nii  in  number,  but  t^mall^r  Lh&n  the  Fe*»ei<T 
Jii«l  d«xmbed,  are  MippUi'd  from  the  mii^cuhriind  lacbrymul  broncho*  of  the  ophthal- 
■t\\  arid  pierce  the  Bclerotie  aboot  a  line  behind  the  margin  of  the  eomca; 
vide  into  bnmche*  which  iupplj  the  dlltry  proeespe»|  and  Join  tho 


lo^H 
rfi^l 


tie^ifir*  these  *|ieciat  arteries,  nnmeroQB  minnte  veaaeTii  enter  tJte  ifia  ttam  the  eilmi 

Th#  i^in*  of  th€  ms  follow  closely  the  mrasgemetit  oC^ 
ttiMcnbtd.     The  ci  ret  liar  sintis  conumtnicatea  witlx  tbii  ijl 


THK    KYE, 


The  Mttt^a  fur  the  ftiipply  of  thu  iriit  are  named  ciUai7  :  they  ave  tin  me - 
rous  aud  Lirge  ;  ami,  befi>rt;  entering  the  im,  divkle  in  the  substance  of  thtj 
ciliary  mutscle, 


Vlg.  iJn. 


Pig.  471. 


Pig.  470. — VKflstKLs  Of  turn  Chgboto,  Cruiar  PttoetBaxs  ahp  Ims  gf  a  CBti<&  (from 
KdlUker  arter  AniaLd),     ^ 

a,  capillary  network  of  the  posterior  Begtuent  of  iho  choroid  ending  at  &,  the  om 
aerrata ;  c^  arteries  of  th&  corouA  cilmris,  supply  log  ihe  oUmry  prooe^aefl  rf,  ind  piuemg 
mto  the  Irk  c  ;  /,  the  capillar^  network  close  to  the  pupillary  Hiar^m  of  the  iria. 

¥ig.  471.— FfioifT  Yitw  Of  TBI  Bj^c>onTMftsvt.s  ow  tnn  CeoaojD  Coat  avd  Ikis  mou 
SKfoEK  (from  Arnold).     ** 

A,  ittierior  part  of  the  choroid  ;  B,  iris  ;  C,  ciMaT?  muscle,  ke.  ;  If  1^  long  poitcrtor 
eiliary  urtvri^s  ;  2,  Bvo  of  tbo  anterior  ciliArjarterieB  ramlfymg  tovorda  the  outer  margin 
of  the  in  a  ;  3,  loop  of  donianmi  cation  betw^n  one  uf  tbe  anterior  and  ooe  of  Use  long 
posterior  ciliary  arteries ;  4^  internal  circle  and  network  of  the  vessels  of  the  tiia  ;  &, 
external  radial  network  (*f  vessels. 


Fig  472» — Latehal  VtEW  or  the  CiLtAUT 
NuavKS  (from  Arnold). 

a^  opUc  nerve  :  5,  hack  part  of  the  gelerotb; 
Cj  d!iary  mtt»ek^  Jkc .  i  d,  ins  ;  f,  outer  eurfooe 
of  tbe  ehoroid  coat  ;  1,  ti?e  of  tht:  ciliarj  serves 
passing  along  the  abeuth  of  the  optio  nerve, 
piercing  the  aelerotifl  posteriorly,  and  thonco 
passing  forward  on  tlie  ohoroid  membrane  to 
tbe  ciliary  muscle  and  iris.  Tbe  uerres  are 
represented  t<jo  Large. 

The  ciliarff  nense^f  about  fifteen  m  n am- 
ber, and  deriv^  from  the  lenticular  ganglion 
imd  the  nmal  hmnc'Et  of  the   ophthalmia   di  vie  ton   of  the  iifth   nerve,  pierce  the 
schrotki  near  iheeniranoe  of  the  optv^^  i^etve,  and  come  immediately  into  contact  with 
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the  choroid.     They  are  Hdmcwbal  fljitieue4  b  form,  arc  pnrtly  enibetld«4  in  grooves 

oii  Ihe  loner  Rurf*ce  of  .the  Acbrotk.  aad  corumtiiiicnte  occMidaally  with  muh  other 
before  tujiplying  the  coroea  and  cnteriuif  thi*  ciliary  luusclc.     When  the  RcItroUr  Li* 


Fig.  473. 


Fi^      473.  —  DiATtnuvnvn        uv 

The  pre^ratiuii  w;m  taketi  fjuiu 
tli«  cje  of  ftt}  Aibltio  rtti^bil.  tind 
wa«  trimteil  ti^ith  soila  a,  amullL^r 
bmid]**  uf  Ihe  cilmsy  uei^cii  ^4- 
Yanoitig  from  the  choroid  ;  b,  loops 
tii  union  h«iv«(£U  theni  &t  tbe  mar- 
giii  (*f  llie  ina  ;  a  arches  of  union 
la  ihe  ins ;  tf^  hner  ut^twui  k  in  the 
innrr  part ;  <i|  tome  of  the  u^i  mi- 
ni Uorn  of  single  nerve- filam^tUt 
III  ilic  riut^r  fJATt  of  the  irifl  ;  r^ 
apiviocter  tiuplLloj  tuntusU. 

Oiimfmlijr  alripped  from  tlie  luhjacent  iitructure^^  Iheeo  nerves  nrc  seen  tying  on  tlic 
»iirfac«  of  the  choroid.  Withm  the  ciliary  tutiivole  the  nervcii  subdivide  aiintiteh%  n(ew 
hemg  li>ftt  in  its  sabBtanoe,  but  the  greater  unmber  pa^^  on  to  t lie  im.  In  the  iri^  ihe 
neirea  toLtow  the  counie  of  ihe  bloml-re^aels,  dividiai^  mto  brativibe?^,  which  «om- 
nnwiOLte  i^itb  one  auother  m  far  as  the  pupil.  In  the  im  they  sooti  lose  tbetr  diurk 
tmlline,  «i»d  Umlr  mode  of  teimmatidn  ii  not  ascertuiticd. 


RETiNA    OK    N'KRVQUa    TUNtO, 


The  reliu^  jji  a  Uf^lioate  a.[aio#t  ptilpy  membtaue,  which  ooiitniiia  the  tor- 
mina) pftH  of  the  optic  uerve.  It  Hea  within  the  choroid  coatj  and  rasts  on 
ih9  hyaloid  membrane  of  the  vitreous  humour-  It  eat  tends  forwiirdi*  nearly 
to  tlie  outer  edge  of  the  ciliary  prooessen  of  the  choroid,  wher*^  it  e)*d«i  id  a 
finely  indented  bonier — ora  Mnr'atat      From  thia  bor^l^sr  there  i^  coutiuued 

F*ie.  474.— Tbb  PoBtBitioR  Half  Of  THi  Fig   471* 

ftaTisti    or  TH«   Lkjtt   Eti£   vikwbi^ 
ww^U  BiFoai  (afler  Uenle),     | 

«r  ths  tmi  edge  of  the  eelerotie  coal ; 
eA,  Ihe  efaoroid ;  r^  tbe  rtfttna  :  in  the 
interior  al  the  middle  tlie  macaln  ltite<a 
I  depre^aion  of  tbe  fo  v€a  centralis 
ii  lt|tt«aented  by  a  ftligbl  ctvhI  ehade ; 
Ittvmrds  the  left  »ide  tbe  light  apot 
litdiealee  the  eolhcdua  or  emiueiiee  at 
the  eatraeee  of  llie  optic  uerTo,  Prom  the 
««iitrc  of  which  the  Aileria  eetttralii  Jt 
apfcading  iti  bianelies  into  the 
^ntimkf  lcftviii£  the  J^ai  t  M^upied  hj  the 
^aaealaeompiLrativdy  fri^e* 

^  dBWApda  %  tbiu  Imyerof  transparent 

tiuclested  oelb  (not  DerTe-elementii) 

of  an  elongated  or  cylit^dncol  form, 

constituttug  the  pars  cQlaria  retui£e, 

which  re^oh^ft  m  far  as  the  tipa  of  tbe  ciliary  prooowea^  and  there  gradual^ 

disappears.  The  thicknoBsof  tbe  retina  ditniniabei  from  belund  forudrx!^.  In 
\ihm  &eah  eye  it  is  translucent  and  of  a  light  pink  colour  ;  bur  itli  it 

beeom^  opaqne,  and  ihio  change  b  moat  marked  niiii  i  ^^av  ^^ 


72:1 
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wuter^  aicoboly  aod  other  ^iihl^     The  outer  iudkoe  la  rough  or  fsHj^btly 

fiacculeiit  wiieti  the  choroiil  is  detajheiJ,  and  b  m  oonUkOt  with  the  pig- 
mentary IftjL'T  ;  tiiid  ftoni  it  a  mi>re  or  lees  couipltste  stratum  mnf  be  rab^d 
,  iritlj  care  in  a  perfectly  fre^h  ty^,  ThU  Inj^r,  Ht  lirat  called  membniue  of 
racol)  finrn  itii  dii^covLTer^  ia  now  g^n^ruMy  recognl^tji  us  the  coluuiuar  lay^r. 
The  hnier  surf  new  of  tb*3  t^'tinB  ia  smooth,  aiiil  ib  merely  applied  to  the 
vitreoiia  htnly  within  it  :  on  it  th**  folloAving  objects  may  be  seen.  In  the 
axis  of  the  ball  i^  a  ytlhw  spot — macula  lutea  (limbtis  lutflus,  Bommetring), 
\N  hich  14  Komewbat  elliptical  in  ahapt;^  hdU  about  Vj^th  of  an  iudi  iu  diameter: 
iu  itfl  c«t]tra  is  a  alight  hollow^  foma  ceutratkf  aud^  aa  the  retina  is  thiimer 

V  ¥\s.  475. 


¥lg.  ilB.  — SaeTicin  tuayu^JEf  the  Miudlv  ow  tqe  Optio  NKaya  lai)  iub  Tunics  op  turn 
Etx  at  tbk  Plack  or  its  Fa^aoe  tr  bo  it  oh  thim  (frQru  Kt»llikei'  art^r  £c!k«r).     f 

The  dm  wing  wft»  taken  from  a  cJironaic  add  pn^jmratlcu  :  a,  artcm  oeutratiK  r«*ti£is-; 

faficiauU  of  i>pUc  tmrve  fihm  vHIl  aeurt lemma ;  e^  aiieath  of  tke  optid  nerre,  lui^rig  < 

'  into  c",  the  sclerotic  coiit  ^  cr",  outermost  pigitietital  la.rer  of  the  choroid  or  mt?mbmii4 

fusca ;  d.,  choroid  and  loner  pi gm out- layer ;  f«  /,  coluTiioar  lajcr  of  the  n^tinA  \  f/,  the 

two  granalar  Inyera  ;  A,   lnjer  of  nfirte-oells ;  i,  Injer  of  uerve-fibres ;  k,  c^jilicului   or 

emiaetice  at  the  entrance  of  the  optic  nerve  ;  /,  lamina  fibrosa. 

here  thau  elsewhere,  the  pigmentary  layer  of  the  choroid  is  yiaible  ihrongh 
it,  gi?iug  risu  to  the  appearance  of  a  hole  through  the  tunic.  About  i^^th  of 
an  iuijh  inside  the  yellow  spot  ia  the  round  disc,  pvrus  opiievs^  whole  the 
optic  nerve  expands,  and  in  its  c*?ntro  the  point  from  mhich  the  ve^aels  of 
the  r&tiua  branch.  At  this  place  the  nervouH  substance  is  uTightly  elevated 
so  aa  to  form  au  eminence  (colUculus  uervi  optici). 

Structure. — The  retina,  when  examined  microaqopically  in  verticsal 
sections,  exhibits  a  seiies  of  dtfisimilar  strata,  together  with  structureB  not 
congnej  to  one  stratum,  (Is^t)  Externally  is  the  cobimnar  layer  ;  (2nd) 
in  the  mi^.lUIu  ia  the  granular  layer,  coui prising  the  external  uuelear,  the 
internncleiir,  the  internal  unclear,  and  tbe  moleoular  layers  ;  and  (3rd) 
internally  ii*  the  norvoua  layer,  eon^iating  of  three  strataj  one  of  nerve-cellH, 
iiuother  of  uerve-fibreH— the  ramification  a  of  the  optic  nerre,  and,  on  the 
irmer  KUrface  of  this  Ust,  a  limiting  membrane.  (4tb)  Traversing  the  strata 
from  the  columnar  laytr  to  the  limiting  roerabrane,  are  placed  vertical  fibril  a 
of  varying  kind»$  at  different  depths,  and  not  fidty  ascertaineil  to  be  con- 
tiuuous, —  the  rudintiiig  tibreii  of  Muller,  (5th)  Blood-ve&ReU  distributed  iu 
ibe  r&tmn  are  placed  chiefly  towards  the  inner  surface^ 


roLUMXAK  lavp:r  of  the  rktina. 


It   The  eolttimuar  layer  (^tratuta  bacHlorum)  isousmts  of  tuDamoriible 
r*MUf  pliK^  fif^lcally^  Bide  by  m\9  like  palii^adca,  niii)  of  other  Lirger  Wltea, 
or  Imm  thickly   iotei^peiBed   among  tbem^^  tiud    uumed  mnts.      The 

47ff. — Ykktic^l  SiECTiaN  of  a  si(jii.t  F^ut  i^v 
THE  Rktika  {afier  K«Jl1iker).     '^' 

J^  entire  section  of  a  tcjuU  part  uf  tlie  reiiim  ;  l\ 
Iwo  coue«  repreMnied  icparatelv  In  their  coiineciirm 
wilb  the  fibres  t^f  Miiller  ami  i>ther  strut turen ;  C, 
I  wo  rodi  rff[}re^Dl«d  flep&ratelj^  m  ikt^ir  cuimeetiup 
irllh  the  grajjalesj  fibres  uf  Mullar^  and  the  ucrvu- 
otlli! ;  K  columnar  t»jer;  a,  m  A  «nd  C^  tbe  roj^, 
in  Bt  tbe  termlnul  peirt  gf  the  ctiue ;  ttt  ei>uea ;  '2, 
granular  layer  ;  tf.  outer  lajer  of  uttclei  (strmled 
c*ciq>iuc|t'B  of  Houle)  ^  d,  iuaer  Injfcr  of  nuclui ;  /, 
iatemootear  byer  ;  il,  DcrToua  Idjrer ;  ff^  fiov  mute- 
entiir  sahitaDee  oatajije  ht  the  Der?«-c«llB  ;  k,  htrye- 
fibrtfl ;  ^1  membrana  hmllAtifi ;  e,  inner  ends  of  the 
fibres  orMiilkr  reatiBg  on  tbe  tlmiting  tpemhrnue. 

fttractnrti    ar©    gliatening,     soft,    eaKily    de- 

ttro^ed,  and  lose  their  charactore  quickly  in 

finids.     The  rcKla  are  of   unifoim    diameterj 

and   are  abruptly  truncated  extenxa^lly.     The 

ODuea  are  flaik -draped  in  the  inner  pari  of  their 

extant,  and  taj>er  to  a  rtxllike  extremity  ex- 

ternnlly.      Each  cone  rmt&  on  a  pyriform  cell 

contlnuoufi  with  it,  and  fonidug  tho  extramity 

of  1^  fibre  of    MilUer  ;    while   the  rods  eiid 

mtarafllty  in  pointed  extremities  ranging  with 

tlieae  pyriform  eella,  jmd  represented  an  formed  by  aiinil.ir  bodies  (Kolliker)^ 

htit  tbia  ooiitmiiity  with   Idllllenaii  librea  ia  f^till  disputed*     Tha  dilated 

|M7rlioiLS  of  the  cones  present  granular  contents^  and  a  similar  appoarauca  i^ 

described  in  tbti  inner  halves  of  the  tods.      At  the  out^r  enils  the  rod.^  pro* 

j<»ct  totu*?what  fartlier  than  the  conea.     When   the  outer  surface  of  the 

retriia  U  %dew©d  about  midwiiy  between  its  centre  and  margin  with  a  strong 

crtioiigh  magnifyiug  power^  a  number  of  m^innta  globular -looking  bodte-*,  the 

cuda  of  the  rod^,   appear  ;  and  but  ween   them,   at  a  deeper   levels   other 


Fig.  47T, 


Pig^  47T. — OtTTisn  SyarAOK  or  Tit k  Cui-uiiifAtt  LiTsa  wf 
Ttti  EiTiiA  {horn  EolUker).     '^ 

«f  ^rt  of  the  colamnar  layer  wHbiu  the  maeuU  luten, 
wlMpre  only  oonet  are  praseut ;  b^  part  near  the  maculti, 
vWn  a  lingte  row  of  rodB  id  terrenes  between  the  couea  ;  c 
(torn  a  pari  of  the  retina  midway  beiweeu  tlae  macula  uud 
Um  Ota  ienrnta,  abowing  a  pitpcmderaQee  of  the  nxlv, 


tTmfMpareut  Urger  bodies^  the  swellings  of  the  oone^, 
art  a^etl^  with  a  smaller  dreln  within  each — the  end 
of  ila  narrower  part  Towards  the  margin  the  rodi 
iMeoflM  ntare  ouderoUA  ;  near  the  centre  the  cones 
fivdfNnbiiite  ;  and  in  the  macula  lutea  the  eoiies  alone  are  seen. 

2,  The  exitrHal  ami  tHitrnal  lut^Uar  divbion*  of  the  granuhtr  tauer 
two  eo0fc^ctie>u8  of  rounded  and  oval  corpusclea,  refracting  light  pretty  iitrn: 
Th*  e»>rjriNclt?ti  of  th«  internal  nuclear  layer  are  small  cell^  wi^\\Ut^v^  ^v^v^;^ii 


m 
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m  Afti  Alflo  tome,  at  leMt,  of  ihoae  of  tht»  outer  kyer,  uamdy,  the  piriform 

bodies  guppctrtuig  ttia  ooties.  But,  accordiug  to  recent  investtgatiouB  of 
HeuW}  whoii;  stiLtuui^tita  U^v^e  boeti  cori'obnriiieil  by  Ritter  els  hcjldiug  good 
itj  the  uiatDTuals  geoemllj,  the  Ladl^Ei  which  coiiBiitute  the  bulk  of  tha  outer 
iiucleAr  lajefj  are  ellipticiil  corpusote,  which,  when  perfectly  fresh,  exhibit 
tranaverse  atriation  similar  to  muaeular  fibr«,  to  the  extent  of  three  dark 
lines  alteroatiDg  with  clear  subatauoe  ia  each^  but  which  eoon  breiik  up  iut^> 
globul&ii. 


Fig,  178. 


Latbv*  ov  tsb  Earn? a  (from  Henle),    ^ 


The   ln£er?iiic^e£ti'  /ai/!:r,   which  lies  between   the   layers  now 

referred  toj  ia  a  clear  apace  of  unequal  depthj  vertically  striated, 

aud  having    likewise    a  molecular  appeiarauce.      The  molecularJ 

baaia  ia  more  marke<l  iu  a  thin  strtitum   which   ioterveiiea   be-* 

tween  the  iutemal  nuclear  layer  atid  the  tierfe-c#lk,  aud  which, 

therefore^  has  been  distuiguiabed  a»  the  vnolcctdar  layer. 

3*  Nervous  laytn—a.  The  (xllidar  hytr  consists  of  uerve-c^'Oa  with  m 
tine  molecular  material  intaraperaed  amoug  them.  At  the  bottom  of  the 
eye  oviir  the  yellow  nyot  they  are  thickest  (from  B  to  10  celU  deep)^  and 
decrease  in  quantity  in  front ;  bo  that  at  a  fifth  of  an  inch  from  the  ota 
serrata  they  are  only  scattered  in  cluafcera.  Around  the  entrance  of  the 
optic  nerve  there  is  only  a  single  atratum  of  these  elements.  The  celU  when 
fresh  are  transparent  and  nucleated^  being  roundish  or  pear-shaped  in  out- 
line,  and  are  furnished  with  from  two  to  six  ramified  offsets.  By  their 
internal  offsets  tlie  cells  are  cuntiuuous  with  tbe  nerve- fibres  beneath  ;  by 
horijsontal  oflj)ei<^  they  are  united  one  with  another  ;  and  by  those  which 
p&sa  outwards  they  are  connected  with  the  corpusclea  of  the  inter ual  nuclear 
layer. 

ii.  The  Ti^rve-fihre  layet  conaistB  of  nerve -fibres  directed  forwards  from  tha 
optic  nerve,  and  collected  into  small  bundles,  which,  compr^ied  laterally, 
intercommunicate  and  form  a  delicate  web  with  narrow  elongated  meshes. 
This  stratum  diminishes  in  thickness  forward$j  and  an  da  at  the  ora  serrata  ; 
it  forms  a  continuous  membrane,  except  at  the  yellow  spot,  where  the  nerve 
fibres  are  wanting.  According  to  Bowman,  the  fibres,  which  lose  their  dark 
outline  on  reaching  the  retina,  consist  there  of  an  axis-cyliuder  only.  It  is 
now  well  eatabliabed  that  they  terminate  in  the  nerve^elLs  on  which  they 
lie  J  and  this  is  the  only  mode  of  their  termination  which  has  been  fully  as- 
certained. 

c.  Jlf e m hran a  UmUans  and  tmi tiu iim  iissfie .  — -Th o  limi ting  membrane  lioea 
the  inner  surface  of  the  retina,  separating  it  from  the  vitreous  body.  It  is 
an  extremely  thin  and  delicate  membrane,  which  can  be  detached  in  shreds ; 
and  it  agrees  with  the  other  glassy  membranes  of  the  eye-ball  in  not  being 
a0ected  by  alkalies,  maceration,  or  boiling.  On  its  retix^al  surface  it  ia 
studded  with  the  broadened  insert Lona  of  vertical  threads  of  connective  tissue, 
which  separate  the  nerve*Bbres  into  bundles,  and  form  the  inner  parts  of  the 
MiiUerian  fibres*  Nuclei  apparently  exist  both  in  these  and  in  the  mem- 
brana  limi  tans  itself  Delicate  homogeneous  connective  tissue,  likewise, 
enters  into  the  composition  of  the  layers  of  the  retina  sa  far  outwards  as  the 
bases  of  the  rods  and  coneSj  and  gives  there  the  appearance  of  a  horizontal 
line,  the  extern  til  limitary  membrane  of  Schultze. 

4.   ^*adiafin^J\htc&  f>/  MuUcr^  nnd  coatuHiom  of  the,  d^ti'4id  eUnunU  o/tfkt 
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rtiiniM. — ^Frt^m  the  foregoing  descTiptioo  it  will  be  gathered  tbftt  the  hi^orj  of 
Use  MiiUeimu  Abree  ia  still  incoiuplete.  Iddeed^  tbe  luiuuteuess  and  d«licAey 
of  tbeir  structure  reatJerii  thtiir  in vt^stigiitiou  oue  of  the  moat  dililicult  mib- 
jeota  of  ihnatomical  inquiry.  Heiuiich  Mtillar,  to^whom  iicieiioe  chiefly  owes 
^o  aAf?anoe  which  h&&  of  Late  years  heiiii  matJe  toward  a  the  elucidation  of 
%ho  minute  fltnicture  of  the  retina,  described  radiii.tiiig  fibres,  oxtCLiding  verti- 
cally from  the  xods  and  ooues  to  the  membraua  Uuntans,  liiterz-upted  in  their 
«uuii€  by  the  corpuscles  of  the  outer  and  iouer  nuclear  layers^  &ud  connected 
with  the  uerve^celk.  He  iubaequeutly  recogimed  the  verticfd  fibres  in  the 
iutenml  layers  as  oonuective  tij^ue, — a  riew  now  nniveraally  adopted,  it 
»ppeat9  to  be  clearly  entablished,  that  from  tbe  pyriform  corpuscles  at  the  baso 
of  each  cone  a  thread  passes  inwards  to  a  coq^uscle  of  the  internal  nuclear 
layer.  It  is  also  stated  that  more  slender  threads  unite  the  rods  with  the 
deep  Layers  ;  and  KoUiker  represents  a  thread  parsing  out  from  a  corpu^Lo 
of  the  internal  nuclear  lajer  as  afterwards  dividing  into  branches,  ot^  which 
mr»  pilaced  corpu^les  of  the  external  nuclear  layer^  aud  which  terminate  in 
rods.  ThJB  aooouut  of  tbe  structure  seems  beat  to  accord  with  the  phyaio- 
topcal  Tiew  now  very  generally  held,  that  the  oolomnar  layer  is  the  more 
tnmieduite  laat  of  the  farmatiou  of  w  distinct  image  in  vision,  and  of  the 
noeptioti  of  ranal  impresf^ions  from  myt  of  light  iuipiugiug  upon  the  retina, 
ll  la  right  to  itatCf  however,  that  a  different  view  is  taken  by  Henle^  who 
beHevea  that  the  rods  are  free^  and  that  the  fibres  observed  by  H.  M tiller 
aod  KoUiker  are  artificial  products^  the  result  of  coagulation  by  re-agentsu 
Henle  regards  the  retina  as  composed  of  an  outer  part^  which  he  terms  the 
nioaaic  layer^  and  which  com  prices  the  columnar  structures  of  Jacob's  mem* 
bruiej  and  the  external  nuclear  layer^  and  is  destitute  of  blood-vessels  ;  and 
An  imter  nervous  part  compnrable  k>  the  structure  found  in  the  cerebral  con- 
volutions, ^nd  consisting  of  a  stratum  of  nerve-fibres  and  of  two  strata  of 
n^rre  oeilM  alternating  witli  granular  »tr4ta  ;  tbe  corpuscles  of  the  internal 
anolear  kyer  being  considered  by  him  as  nerve  oelli  of  a  smaller  order  Ihau 
HiOM  of  the  cellular  layer. 

5.  VtM^li  of  th€  reiinn. — An  artery  enters  ond  a  vein  leaves  the  retina 
beiween  the  bundles  of  fibres  of  the  optic  nerve. 

The  artery  (arteria  centralis  retiuic)  is  an  offset  of  the  ophthalmic,  aod 
divides  into  four  or  five  primary  branches  aa  soon  as  it* enters  the  eye^balL 
Thcae  larger  offsets  are  situated  at  first  on  the  iuuer  surface  of  the  nerve 
fibres,  but  they  soon  paae  between  these  into  tbe  stratum  of  nerven^lU, 
lihere  ihey  form  a  network  of  very  fine  capdlaries  with  rather  wide  meahea, 
which  reaches  in  front  to  the  ora  serrata* 

The  vein  corresponding  to  this  artery  has  a  dmiSaT  distrihation  :  it  termi- 
nates in  the  ophthaluii{^  vein.  In  auimala  there  i^  a  circular  vesBel  (circulua 
venosiis  retiutt)  following  the  line  of  the  ora  serrata. 

CoiistUu^niM  of  th^.  rttina  in  tint  ijdUjw  upoL — ^In  this  part  of  the  retina 
the  several  layers  above  described  undergo  some  modification  ;  the  following 
are  the  altdialknui  in  Uw  strata  from  without  inwards.  In  the  columnar 
layer,  only  th#  cones  are  preMint,  btit  they  are  set  dose  together^  and  ara 
pmalltir  than  elsewhere.  The  granular  layer  is  absent  opposite  tbe  fovea 
centralis.  The  nervons  layer  is  thus  moditied  :  the  nerv«  cells  oover  the 
whole  spot,  like  laminated  epithelium,  and  rest  intemally  on  the  membrana 
listiUus  ;  but  the  molecular  substanee  outaidu  them  is  absent  over  the 
ftivea  centrtiiis  ;  the  nerve- fibres  extend  only  into  the  circumference  of  tho 
ipot  amongi^t  I  bo  cells,  without  foruiing  a  liv}e?  over  it.  The  fibres  of 
Mailer  are  found  at  the  ciruucnference  but  not  over  the  fovt^  o^iiinJliA  v  \3;usi 
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bftire  au  oblique,  lUmaai  horizoutal  direction,  &nd  prtAent  a  flpeoUllj  uervi^ 
like  uppearaace.  Only  cftpiUary  vessek  ooisupj  tlie  yellow  spot,  tlie  larger 
braucheti  paaaiiig  round  it. 

Fit'.  *7P. 


Pig.  470* — ViRTiCAii  Segtioh  cw  ihb  RETrirA  THiwujoii  TriR  Miiit>LK  or  TH»e  FoviA 
CsMTRALl^  (from  Ht:Dle).     "'^' 

Tfais  AjEiine  la  Ukken  from  a  prtjiATntmn  nf  tl]€  liunmn  rctirm  hnnJcnnl  in  nlcohol,  nnff 
IB  rleaignpd  |o  tihow  the  pf4.Mi1iiirItLe4  of  this  part  as  com]»Aretl  with  other  regioDi  of  the 
riitism,  m  ,  the  obliqnitj  of  tbe  Mulkriari  fibres,  tbe  ihrnnes*  of  the  layer  of  nerve- 
Bbresi,  and  the  abaeNce  of  tlie  ^anakr  layer  m  the  centre,  a,  ^,  cones  of  the  eolnmpur 
lajer ;  r,  extern Ji I  bh clear  layer ;  rf,  mUmFil  buckar  lay^r ;  ^,  external  filtirtufi  laytrr  j 
j7i,  molecular  snbfitunce  next  to  h^  the  ganglloiiLc  layer  ;  h,  th«!  laj^^r  of  nerTe-filires  ; 
if  (lie  id  tern  a  I  Limiting  roembratte* 


Tbe  ytUoia  cohur  of  tbe  mftciila  In  tea  h  deepest  towards  .the  centre,  and 
is  due  to  a  pigment  which  imbues  all  the  layers  except  tbe  columnar :  it  does 
not  appear  to  be  coutaineil  in  celh,  aud  i»  soon  removed  after  deatb  by  the 
lu^tion  of  water* 

CUiat^if  part  of  the  tetitia. — The  atructure  wliich  ha"*  been  named  the 
ciliary  part  of  the  retioa  ia  nitnated  in  front  of  tho  ora  siTrata,  atid  extendi 
thenc*  over  the  itmcr  ends  of  thti  ciliary  proceases  to  the  base  of  the  iris 
(therefore,  over  the  whole  corona  cilnirin).  Thongh  entirely  destitute  of  the 
nervous  parts  of  the  retinal  stnicture,  it  h  still  in  contiutiity  with  the  sub- 
stance of  tbe  retina,  and  in  the  form  of  a  ^rey  membrane,  adheres  to  the 
ciliary  procesaes  and  zonule  of  Ziiiij,  and  h  usually  in  grttat  part  detached 
from  the  neighbouring  parts  along  with  the  Litter.  Accor.linj^  to  KiJllikeTj 
thta  layer  cousiats  of  elongated  nucleated  celts,  whicb  in  the  human  subject 
are  broad  exteruaUy,  an-i  witb  Hat  or  forked  bane^  f^et  upon  tbe  internal 
limiting  membrane.  He  re-^ardti  theae  cells  as  probably  corresponding  to  the 
Miillerian  fibres,  and  as  constituting  in  this  pkce  tbe  only  r©prefteniAtiv*e  of 
the  rtjthm]  .structure. 


TiiK  viTUicuit*  nom\ 


m 


On  the  atructure  of  tlic  retina  m^y  be  egmulteJ  HeiurlcJi  Milder,  ia  Siebold  und 
KiJUUcer^b  ZelUchnft,  1851  and  1850;  M.  S<;liulU&,  **  Uba-  Je  reWam  Slmct.  imuU./' 
1S59;  OotnLir,  in  Edin.  Mtd,  Jouruat^  lSfi5 ;  KuUiktjfc-,  lIi4uflbwE!b  d.  Gcwclielehrfl, 
4th  «:d.,  1863;  And  Henle,  Haudbueh  d*  Synteiii.  Anatomie,  vol.  Ui  1860. 
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Fig.  4SG.— Tanficjiif  Sictio?(  1111*00x111  tiik  CuMnotD  and  Rewwa  itkah  iuk  Oka 
Sbhrata  tfiotu  Kolliker).     *i' 

tif  li>ivt«iid  liieiiibrine  *  a^  indlcatiotis  of  fibreA  wliich  radiaU  f rom  the  iiriU>rif>r  riinr|firi 
fiF  ilte  i%-'l.ii>n  iitt^*  t]ie  titrectus  bodj  i  b^  limiting  isembrajis  and  fitl^^u(l  lay^r  of  the 
irtinn  ;  c,  gftii-c^i'juici  Uyer  with  A  few  cells  bIiqwh  ;  rf,  inner  uuctent'  kjer ;  r,  inter- 
ondlriir  KubalHRce  ;  /  oulcr  iiucltar  l^iyer  ;  |?,  colaiuoar  l^iyci: ;  A,  dark  pimneiit ;  I'p 
middle  lAyer  of  tli«  chor<ild  ;  /»  be^ionsng  of  one  of  the  odiarj  pr«5e«Bffli  j  f^^  ciliary  part 
of  tit«  T^tinft.     (Tha  reoe«i9  flbawn  at  a'  is  not  <»{iaLAnt. ) 

Fig.  i81.-*A  Small  Portioh  of  the  Ciliaht  Pabt  aw  rut  Rbtima  (frum  Kolliker).     "-f ' 
A,  hamna  ;  B,  frQin  tbe  oy  ;  1,  pfgrtietiVeellA;  2|  €elb  foriniag  the  eilUtj  part, 


TUB    YIT8EOU8    BODY, 

The  vitreous  body  ia  tlie  largest  of  the  trauspareut  part*  occupying  the 
centre  of  the  eye- ball.  Globular  in  forta,  it  occupies  about  foiir-fiftha  of  tb& 
ball,  aud  supports  the  delicate  retina,  being  in  contact  with  the  membriiij:fc 
liiuitauB.  On  the  fore  part  it  ia  hollowed  <tut  for  the  reception  of  tbe  leiiw 
aiul  its  capBtile,  aud  behind  it  ia  more  cloe^ely  couiiected  w^ith  tbe  retiua  than 
at  tbe  Hides,  having  received  at  that  part  offitet^  of  tbe  retinal  yeaaeU  in 
,  fi^tiil  life.  It  is  qtiite  traiiaimretit,  and  like  a  thin  jelly  in  it^i  i titer ior.  H< 
aiirface  m  formed  by  a  tbiu  enveloping  glassy  tnembrane,  named  bjaloiU,  aud 
na  Itmg  aa  this  membrane  h  entire,  it  retains  its  form  iti  water.  No  yes.<iele 
ejiiter  it,  and  ita  nutrition  must  be  therefore  dependent  npoo  the  aiirronwdiog 
vaftcular  textures^ viz.,  the  retina,  and  the  eiliary  processes. 

The  hyaloid  ia  an  extremely  thin  and  clear  membrane.  When  trjiced 
forvrardi)  it  h  found  to  be  connected^  opposite  the  outer  part  of  tbe  ciliary 
proceuea,  with  a  firm  membrane  passing  in  front  of  the  margittal  pm-t  of 
the  lenR  (anspfn^^ory  ligament),  while  a  thinner  layer  proceeding  inwards 
from  thiHj  becomes  united  with  the  posterior  layer  of  the  capi^ale  of  tbe 
lens,  80  that  it  is  doubtful  whether  or  not  the  membrane  u  piolofiged 
belwt^en  the  cjtpaule  and  th^  vitreona  body*  On  the  inner  aurfitce  of  the 
hyaloid  are  a  f«w  deli  eft  to  nuclei.      Fibres  have  been  supposed  to  \m  pro- 
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luug^l  iuwanU  from  it,  to  form  cells  for  the  oont&ioed  fluid,  but  obser- 
Tatious  with  the  microscope  do  not  show  a  117  iu  the  addtj  though  in  the 
imtvm  there  mq  fibres  iu  the  interior  of  the  vitreous  maaa,  wilh  '^mioute 


Fig.  4?2. 


Fig,  482.— YifKTi(?i.L  Section  uV  4  Vaw^^  uw  tkic  KtiiiiAXi^  fiitowi?ro  thk  OaWMWffmcitmm 

TltB  CoKNKA^  SCLKRrjTlOf  I  HIS,  CttUfit  MuSCLK,   EfilLOtDr  AND  hKW9»      f 

Tbe  full  ileEicriptioii  of  tbln  figure  wilt  b«  found  at  p.  720  ;  the  following  refen*ticei 
applj  to  til e  leiia  EDcl  parts  cotiD<?ctted  with  it.  A^  the  nnterior  aqueoua  chamber  m  frotit 
of  the  pupil  ;  ap^  the  rE*oo&s  formiug  the  ]>oaterior  diviiiou  of  the  aqueous  chaniV>€i',  the 
idft  irnthig  btrtween  ihia  and  the  pupil  on  the  surface  of  the  lens ;  iV^  mdiating  fibres  of 
tlie  Iris  or  dibtntor  pupiUue  iHUsck  ;  10,  orbicular  fibres  or  sphincter  timAcle  ;  w^  pjgtaeot 
layer  of  the  hiB  vt  nretk ;  In,  the  hnn  ni  its  centre  ;  ICf  its  capanLe  \  fti^f  urmiittlur  or 
cellular  layer  in  frtmt  of  the  leu  a  ;  this  Iftjer  Is  Been  to  ti^nDLBate  abruptly  &i  the  morj^u 
of  the  leaSi  where  the  new  £breti  of  the  lens  are  developed^  and  from  whent^  the  nuclei 
df  the  Abrea  extend  for  a  certain  depth  inirards  in  an  irregular  plane  in  the  growing 
lens  -  h,  the  hyaloid  membrane  ;  Z,  the  Eouule  of  Zina ;  P^  the  cana!  of  Fetll ;  li, 
in  froat  of  it  the  su^tteusory  ligament  of  the  lena  ;  h\  the  part  of  the  hjslold  which 
elo&ei  the  can  ill  of  Petit  behind  and  extendi  to  the  posterior  sTirlace  of  the  lens  -  V,  the 
vitrf{>Ui  huiaour^ 


imcleur  gninules ''  at  their  point  of  junction.  (Bowman.)  It  is  itill 
doubtful  how  far  the  appearaui^eB  of  lamiaation  produced  by  the  notion  of 
ahromic  acid,  or  of  radiated  fibrillation  resulting  from  coti gelation,  ar*>  true 
indicatioiJii  of  a.uy  actually  tjxifltiug  Btnicture  iu  the  interior  of  the  vitreo^is 
humour. 

The  finid  collected  from  the  yitroouB  body  by  pUTicturing  it  n^Betnblea 
water  :  it  coQt&infl^  however,  Bome  saltn  with  &  little  albumen. 
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THB    LENS    AND    ITS   CAPSULE. 

The  lenR,  enclosed  in  a  capsule,  is  situated  behind  the  pupil  and  in  front 
of  the  vitreous  body. 

The  capsule  of  the  lens,  a  transparent  glass-like  membrane  closely  snr* 
rounding  the  contained  body,  is  hard  and  brittle,  especially  in  front,  but 
very  elastic  and  permeable  to  fluid.  The  anterior  surface  is  in  contact  with 
the  iris  towards  the  pupil,  and  recedes  from  it  slightly  at  the  circumference ; 
the  posterior  rests  closely  on  the  vitreous  body.  Around  the  circumference 
is  a  space  to  be  afterwards  noticed,  the  canal  of  Petit.  The  fore  part  of  the 
capsule  is  several  times  thicker  than  the  back,  as  far  out  as  to  -f^th.  of  an 
inch  from  the  circumference,  where  the  suspensory  ligament  joins  it ;  but 
beyond  that  spot  it  becomes  thinner,  and  it  is  thinnest  behind.  In  its  nature 
the  capsule  of  the  lens  resembles  the  glassy  membraTie  at  the  back  of  the 
cornea,  for  it  is  structureless,  and  remains  transparent  under  the  action  of 
acids,  alcohol,  anrl  boiling  water ;  and  when  ruptureti,  the  edges  roll  up 
with  the  outer  surface  innermost.     (Bowman.) 

Connecting  the  anterior  wall  of  the  capsule  closely  to  the  lens  is  a  single  layer  of 
granular  and  nucleated  polygonal  cells,  which  ends  abruptly  where  the  capsule  comes 
in  contact  with  the  hyaloid  membrane.  The  place  of  terminatiou  of  the  cellular 
layer  round  the  margin  of  the  lens  corresponds  to  the  line  from  which  the  fibres  of 
the  lens  are  developed.  There  is  no  such  layer  of  cells  on  the  posterior  wall  of  the 
capsule,  but  in  hardened  specimens  various  reticulated  appearances  may  be  detected, 
which  probably  arise,  as  supposed  by  Henle,  from  the  pressure  one  on  another  of  glo- 
bules of  a  fluid  separated  from  the  lens  after  death,  and  known  as  liquor  Morgagni. 

No  vessels  enter  the  capsule  of  the  lens  in  the  adult.  In  the  foetus  it  receives  an 
artery  behind,  which  is  named  the  capsular  artery.  This  vessel  leaves  the  arteria 
centralis  retinae  at  the  centre  of  the  optic  nerve,  and  passing  through  the  substance  of 
the  corpus  vitreum,  enters  the  posterior  portion  of  the  capsule  of  the  lens,  where  it 
divides  into  radiating  branches.  These  form  a  fine  network,  turn  round  the  margin  of 
the  lens,  and  extend  forwards  to  become  continuous  with  the  vessels  in  the  pupillary 
membrane  and  the  iris. 

Some  authors  (Albinus,  Zinn,  &c.)  state  that  they  have  traced  vessels  from  the 
capsule  into  the  substance  of  the  lens  itself. 

THE    LENS. 

The  lens  (leus  crystalliua)  is  a  doubly  convex  transparent  solid  bo«ly,  with 
a  rounded  circumference.      Its  convexity  is  not  alike  on  the  two  surfaces, 

Fig.  483.  —  Laminated  Structure   op  the  Crystal-  Fi;;.  483. 

LINE  Lens  (from  Arnold).     * 

Tiie  laminrc  are  split  up  after  hardening  in  alcohol. 
1,  the  denser  central  part  or  nucleus  ;  2,  the  succes- 
sive external  layers. 

being  greatest  behind,  and  the  curvature  is 
less  at  the  ceutie  than  towards  the  margin. 
It  measures  about  .\^rd  of  an  inch  k cross,  and 
^th  from  before  backwards.  In  a  fresh  lens 
the  outer  portion  in  soft  and  easily  detached  ; 
the  succeeding  layers  are  of  a  firmer  consis- 
tence ;  and  in  the  centre  the  substance  becomes 

much  harder,  constituting  the  nucleus.  On  the  anterior  and  posterior 
surfaces  are  faint  white  lines  directed  from  the  poles  towards  the  cir- 
cumference ;  these  in  the  adult  are  somewhat  variable  and  numerous  ou 
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the  Eurface,  but  tn  the  foital  lens  tlirougbout,  and  towai^R  the  centre  of  tlie 
lens  in  tlie  adult,  tb^y  are  tbree  in  number,  diirerging  from  each  other  like  rays 
at  eqiTal  anglea  of  120"^,  The  litres  at  opposite  pole^  have  an  Intennvfliate 
position  (not  being  over  one  another]  :  thej  are  the  edlg^g  of  planes  or  aepta 
projecting  vertically  inwards  to  the  centre  of  the  lenfi,  and  receiving  the  ends 
of  the  lena-fibrea  which  are  collected  upon  them* 


Fig.  4S* 


Fig,   4S:1.— OUTUSKS   LLLLelTRATITiO   TliU  CuUtiaE  «1V  fJIK    FtttEHi  tK  THIS  FciIAli 

CaT8T ALLIES  Lw.$;9.     I 

This  diagraTii  rcpresentii  the  typical  ur  more  titnple  kUte  of  th«  fibre*  m  tlie  full- 
grown  fct;Ul  <ii-  infantUe  condition ;  tb&  three  duttfid  linen  rndiBtiDg  »t  ^mi\  angles  of 
1^0*  fruin  ibfj  centre  indicate  the  pneition  oT  the  intei i^tititig  pla.ne«^  vihere  tbey  reach 
tbe  #nrf)ice  ;  ll^e  figures  1,  2^  3,  4^  5,  and  fi,  indimte  certain  fibres  &ckct«l  arbitrarily  at 
equal  djsu-^ireifl  in  onc'^ixth  t^rt  of  the  kns  to  show  their  ctturse  froni  the  fn.int  t^i  the 
back  ;  A,,  tku  aatcrior  iurfiu'ie  ;  B,  the  pofit^nor  siurra.ce  ;  C,  the  lateral  a^fiect  i  in  theee 
t^eT^ml  figures,  for  the  atike  of  dcame^  a  few  lines  only  ire  introducetl  lutn  the  nj^ncr 
thinb  v^'bile  in  the  lower  two-thirds  n  grenter  nundter  are  m^irked  ;  hut  no  attempt  is 
niftde  to  repre^iit  ihe  u umber  existing  in  rhature  ;  tbe  parts  of  the  dotted  line  marked  d, 
are  on  a  leifel  with  ibc  centre  of  tbe  BeTeral  lenses. 


Fig.  485,  Fig.  48 5. —Frost  Vikw  of  mm  Fibbous 

Struct c as  of  toe  Adult  Lrni  (rroiu 
Sappej  after  Arnold),     f 

In  thia  figure  iiiore  numerous  pbinea  of 
inters^c-ctton  of  the  fibres  are  shown  than 
in  fig.  484. 

STRfJCTD&E.*— When  the  lens  ha<v 
hi  en  dried,  or  hardened  by  inimer- 
^ion  in  apirit,  boiling  water,  or  other 
fluid  capable  of  rendering  it  firm 
»nd  white  J  concentric  htmimB^  nar- 
rowing to  a  point  at  the  poles,  may 
be  detached  from  it.  The  laminitt 
nre  further  composed  of  microscopic 
fibres  J  which  adhere  togethrr  by 
wavy  or  slightly  serrated  margins 

The  lens  U  albuminous  in  its  compcmtion,  and  is   devoid  of  blood -vessels  ; 

and  at  tbe  planes  of  intersection  a  fitiely  granular  homogeneoiia  material 

takes  the  p!iice  of  the  fibres, 
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Th^^hru  of  the  Inii  are  sotnevvUttt  Hjittent;*!  Ihreftila,  ftbdut  i^i^Vlf^  ^^  ^^ 
int-'li  wide,  ai^d  are  directed  over  the  ei1ge  of  the  kn^  from  tlie  planer  on  ona 
murfiLce  to  tboBc  on  the  othor,  I]:k  their  cnnr^  between  tha  opposite  Btirfacc^, 
tjo  fibre  parses  from  polfi  to  |>o]e,  but  the  fibraa  be^Dniug  id  tlie  polo  or 
centre  of  one  Buiface  terminate  in  the  end  of  a  plane  on  the  opposite  sur- 
face, aad  vice  retrs^  ;  the  intcrveuing  Bbrea  pissiug  to  their  correBpoiiding 
places  between.  Some  of  the  superb ciApI  fihren  poaaesa  trau^parent  nuclei,  at 
neaily  regular  inten^alu*  lu  the  more  superficial  fibres  of  the  growtug  lena 
the  Diiclei  occnpy  very  regularly  the  equatorijil  p^rt.  At  their  end^ 
whtro  the  fibrej;  meet  the  plan  en,  they  nre  Koft  tind  indistinct  ;  and  at  thn 


or  Titu  CaTb-TALiiM;  Lktch. 

A,  loBgiladiniLt  rieir  of  the  fibres  of  the 
lens  frtmk  tbe  ojt,  iibowing  Lbe  A^rr&ted  «d^vp^ 
B,  traocTerae  sectir^zi  of  tbe  fibres  of  llie  Tenii 
firoto  Ibe  buman  eye  (froro  K oil i her}.  C, 
Uingilttdkial  vievr  of  il  few  of  Uie  fibres  from 
tbe^  cqnatoriid  rt'gicn  cf  tbe  btimAii  hv>- 
<fiOTi  Henk),  ^  Tbe  mfst  of  the  fibnn 
ar«  teea  etfgewftjit,  uid,  t^wairdt  1^  present  tUe 
iVfUiiiga  tad  bodd  of  the  ^^imdear  xone;^^ 
si  2t   the  Dnitenf^d  fildet  of  I  wo   fibn:s    sire 


middle  part,  where  they  are  plaoetl 
ou  the  margin  of  the  lent^,  they  are 
widest  and  hv»t  n^arked»  The  libun 
are  »<ix  sided  prisms,  flattened  in  tbe 
plane  of  the  landna  in  which  they  lie. 
T\w  edgea  are  bevelled  and  flinuoua  j 
they  are  very  legnUrly  tootheil  at  the 
edgpd  in  fiahei  and  some  other  ;inim»la 

Fif.  187. 
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trt  QktsvhU  (from  B4»vin«i«|,     ^ 


for   more  perfect  junction   with   those  in  the  i?ame  plane  ;  but  in  man  anl" 
fiMynitmU  the  clge  is  only  slijjhtly  jaggtsd  or  iiregnlarly  i^errated^ 

t%4Ange^  in  f/**  knm  hrf  aift, — In  the  /(Hvt,  the  lens  h  nearly  »i>herical  :  it 

m  a  slightly  re^ldUh  colour^  is  "(>t  perft'cly  transpurent,  and  h  softer,  ami 

ore  rtsMlvly  broken  down  than  at  a  mom  advinc^d  ege. 


jas 


THE   EYE. 


In  the  aditlif  the  anterior  fturface  uf  Ibe  lena  be<!:oinf^  mora  olivlouhly  Ibk^ 
coarex  than  the  posterior ;  aiiil  the  substance  of  the  leas  in  firmer,  colourle^, 
and  traiiJtpareRt, 


Fig.  ABB. 
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Fig,  43^.— Stunts  YiMWsov  tms  Luns  at  BitFBitiHT  AaKs. 

/I,  at  blrlii  ^iili  tfae  deepest  cnovexLitj ;  h^  In.  adiill  life 
\i  itli  inedinm  convexity  [  c,  in  old  age  wHh  corjiiidlerah1« 
d^iiening  of  tbe  curvatnreii. 


In  M  niye,  it  ia  more  flattened  on   both  siir- 

fncea  ;  it  asmimes  a  yellow^i'^h  or  amber  tinge,  and 

in  apt  to  lose  its  trail fipArency  ns  it  gradually  inoreasca  in  toi*ghnes!3  and 
specific  giavity. 


»UliPEN»mY    UOAftrE^TT   OF    THE    LBNS    ANB   GAITAli  OF   FXTJT. 

Tlie  itcipenaory  ^t^aniFiit  of  tbe  lens — Retains — (Zonula  of  £inn)  is  n 
ttoider  but  tolerably  firm  transparent  merobrane,  wbich,  attacljed  t':>  the 
fore  part  of  the  capsnle  of  the  lens  close  to  its  circumference,  paasea  out- 
wards to  join  the  hyalotil  mtnibrane  of  tbe  Titreons  hnmonr  at  its  most 
anterior  ooiiveK  part,  oppoeite  the  ora  aerrata  of  the  retina,  and  assdsts  In 
retaining  tbe  leni^  in  its  pkci?.  On  tbe  anterior  atirface  small  streaks  of 
pigment  are  observable  aft^r  iU  separation  from  the  other  membranes,  anrl 
when  tbi»  pigment  is  removed  by  washing,  small  but  regiilar  folds — proceasua 
otliares  zoniilsB — come  into  view  near  the  leoa  ;  these  are  plaits  in  the 
membTape,  and  are  received  into  the  iiitervalB  between  the  ciliary  processes 
of  the  choroid  coat,  into  which  they  fit.  Iktweeu  the  folds  and  the  lena- 
capsule  i»  a  flight  interval  free  from  plaits,  which  forms  part  of  tbe  boundary 
of  the  posterior  af] neons  cbamben  Tlie  posterior  surface  m  turned  tow&rdff 
the  hyaloid  membrane,  from  which  it  is  st^parated  near  the  lenn  by  a  apace 
named  the  canal  of  Petit. 

Hie  HospenFory  ligament  bas  chemical  properties  similar  to  those  of  the 
capsule  of  the  lens,  but  in  it  paraJlol  or  slightly  radiating  lonptudinal  fibres 
may  be  recognised,  which  are  stiff,  elastic,  and  pde,  refeembliug  those  of 
©IftBtic  tisflue,  being  less  pliable,  and  lem  acted  on  by  acetic  acid  than  tho^ 
of  connective  tissue. 


Fig,  i59.  Fig,  48P*-^Yiiw  fhoU  Bircaa  or  thv  Canai.  of  Pmtit 

The  anterior  partu  of  tbe  iclerolic,  cbtjroid^  Iris  and  c<imea 
liiivhtg  bn^'Q  reiiio^td,  tbe  rt^maining  [narts  are  Ti^-wed  from 
liH'fnTf^,  and  ihc  cnikid  of  Petit  has  beea  iatated  with  air 
through  an  artifiml  opening.  1,  front  of  the  km ;  2, 
vitreouii  body  ;  3,  outer  border  of  the  canal  of  Petit ;  i,  enler 
)vart  of  the  zonule  of  Zinn  ;  5,  ap|jenraQ««  of  eaeentated 
dilatation B  of  the  caaal  of  Petit. 


The  canal  of  PtUt  is  the  interval  aurrounding 
the  edge  of  the  len a  capsule,  bounded  in  front  by  ^the  snapensory  liga* 
ment,  aiid  behind  by  the  hyaloid  minibrnne.  Its  width  i.«i  about  y^th  of 
an  inch.  Oa  blowing  air  into  it  through  an  opeuing  in  the  anterior 
boundary,  the  plaits  of  the  sURpennory  ligament  on  it^  fro  tit  are  distended , 
and  the  canal  presents  a  sacculated  appoafuace. 
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AQUEOUS   HUMOUR   AND  ITS   CHAMBER.' 

The  aqueous  humour  fills  the  space  in  the  fore  part  of  the  eyeball,  be-: 
tween  tlie  cornea  and  the  capsule  of  the  lens  with  its  suspensory  ligament. 
The  iris,  resting  in  part  upon  the  lens,  divides  the  aqueous  chamber  partially 
into  two.  The  aqueous  humour  differs  little  from  water  in  its  physical  cha- 
racters ;  but  it  contains  a  small  quantity  of  some  solid  matter,  chiefly  chlo- 
ride of  sodium,  dissolved  in  it. 

The  chambers,  into  which  the  space  containing  the  aqueous  humour  is  di- 
vided by  the  iris,  are  named  respectively  the  anterior  and  posterior.  This 
subdivision  is  incomplete  in  the  adult,  but  in  the  foetus  before  the  seventh 
month  it  is  completed  by  means  of  the  membrana  pupillaris,  which  by  its 
union  with  the  margin  of  the  pupil  closes  the  aperture  of  communication  be- 
tween the  two  chambers. 

The  anterior  chamber  is  limited  in  front  by  the  cornea  and  behind  by  the 
iris,  while  opposite  the  pupil  it  is  bounded  by  the  capsule  of  the  lens. 

The  posterior  cJuxmbcr  was  originally  so  named  in  the  belief  that  a  free 
space  intervened  between  the  iris  and  the  capsule  of  the  lens.  It  Lb  now, 
however,  well  ascertained  by  observations  on  the  living  eye,  and  by  sections 
made  in  the  frozen  state,  that  the  pupillary  margin  and  part  of  the  postorioi 
surface  of  the  iris  are  in  contact  with  the  capsule  of  the  lens  ;  and  the  term 
posterior  chamber  can  therefore  be  employed  only  to  indicate  the  want  of 
continuity  between  those  opposed  structures,  where  no  space  actually  inter- 
venes, and  to  the  angular  interval  existing  at  the  circumference  between  the 
ciliary  processes,  the  iris,  and  the  suspensory  ligament. 


DEVELOPMENT    OF    THE    EYE. 

The  eyes  begin  to  be  developed  at  a  ver}'  early  period,  in  the  form  of  two  hollow 
processes  projecting  one  from  each  bide  of  the  first  primary  cerebral  vesicle.  Each 
process  becomes  converted  into  a  flask-shaped  vesicle,  called  the  priiiiary  optic  vesicle, 
which  communicates  by  a  hollow  pedicle  with  the  base  of  the  posterior  division  of  the 
first  primary  cerebral  vesicle.  (See  p.  578,  and  fig.  38(5  B.)  According  to  the  obser- 
vations of  licmak  on  the  chick,  the  pedicles,  originally  separate,  come  together,  and 
Ihcir  cavities  temporarily  communicate,— a  condition  which  may  explain  the  forma- 
tion of  the  optic  commissure.  The  primary  optic  vesicle  comes  into  contact  at  its 
extremity  with  the  cuticle,  which  somewhat  later  becomes  invaginated  at  this  point, 
and  forms  a  small  pouch  pressing  inwards  on  the  optic  vesicle;  the  aperture  of  this 

Fig.  490.— LiiNoiTUDiNAL  Section 

OF   THE   PkIHAKY  OpTIC  VeSICLS 

in  THK  Chick,  magnified  (from 
Remuk). 

A,  from  an  eml»ryo  of  sixty-five 
hours  ;  B,  a  few  hours  later  ;  C, 
<»f  the  fourth  day ;  c^  the  corneous  ^ 
layer  or  epidermis,  {iresenting  in 
A,  the  uiten  depression  for  the 
lens,  wliich  is  claMtd  in  B  and  C ; 
t,  the  lens-follicle  and  lens;  pr, 
the  primary  optic  vesicle ;  in  A 
and  B,  the  i>edicle  is  shown  ;  in  C, 

the  section  beint;  to  the  side  of  the  pedicle,  the  latter  is  not  shown  ;  r,  the  secondary 
ocular  vesicle  and  vitreous  humour. 

poach  becomes  constricted  and  closed,  and  the  pouch  is  soon  converted  into  a  shut 
sac,  within  which  the  contents  subsequently  becoming  solid  form  the  lens  and  its 
capsule.     A  fler  the  lens  has  been  separated  from  the  cuticle,  the  deeper  tissue  sends  A 
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projection  trom  below  upwanU  beiwccti  tlt£  leu!»  and  tbe  of^tb  feaide,  in  «ucb  a 
rnanner  aa  to  invoginnte  the  Hoperficlal  and  lower  walls  of  tlie  ve&ide,  preasiog  them 
upwards  Auil  inwarda  ou  the  Bii|ierior  ^nd  deep  walb,  ami  giving  them  the  form  of  a 
tup  unjscifect  bclou-,  ihe  SfcoHthif^  ttpttc  vejtkt'!.    The  involutiou  gives  iiwe  tn  the 
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Fig.     4P1.— DlAORAMHlTIC     ^^BTOH    Or    A 

Vehtical  LonoiTcunfAt  SKcrrrow 
TiiRODori  tnx  EriiiiALL  or  A  Huxak 
FcsTDs  OP  Ko(7R  Wsi££5  (nfwr  KdlU- 
ktr).     ^-^ 

The  a^ctbn  in  n  tltitd  to  the  ddc  so  as  to 
iLvoid  poising  ihri»tigh  lh«  ncali&r  deft.  Ci 
the  cutide,  Vihtrt  it  becomes  iHter  the 
c<ime& ;  4  the  Xf^us  ;  o  p,  opti(?  uerve  forme'l 
bj  iht  pedicle  of  llie  primarif  optie  veftklo ; 
t  p^  priraaTj  mednUifj  caTity  or  optic 
vesicle;  js  the  piginetotlnj'ev  of  the  choroi*! 
&»%  of  the  outer  wall ;  r^  the  iuner  wall 
forming  the  leilna ;  r  $,  fieoondarj  opiie 
T«»iel6  eontubiog  the  rudiment  nf  the  vi- 
trpoiiit  hiimour, 


riivily  in  w^iil'U  the  vitreous  humour  in  formed ;  and*  the  fore  pArt  of  llie  optic  nerve 
partidpaliog  in  the  invagination,  it  ia  by  this  means  that  the  central  artery  of  the 
retina  i^  introduced  into  the  nerve  and  the  eyeball,  being,  aa  it  were,  folded  within 
|li«m.     The  deficiency  in  the  wall  of  the  cnp  of  the  aecondaxj  Teiaide  infcrtorlj  b 


Fig.  492. 


Fl)?.    4&2.^TAAN8VTiRSK  VEaTfAAI*  SkOTIOK  Of  fHH 

Etkbali,  or  X  HuMAx  Ea*nniro  or  Fotju  Wsbes 

ifmra  Kolliker^,     '^ 


^pr 


Thti  anterlnr  half  of  Iho  nectvon  is  represented. 
pi\  the  remainn  of  t}je  cavity  of  ihe  primary  optic 
vesicle ;  />,  the  inner  part  of  the  outer  layer»  form- 
ing the  eWroidjtl  pigment ;  r,  the  Ibidcened  inner 
part  giving  rlae;  Uy  the  oolumuar  and  other  atrtic- 
Uirea  of  the  retina  ■  r\  the  eoinmencinj;  vitreoua 
humour  with  IT]  tbe  aecondury  oj  tio  vesicle;  t^^  the 
neujmr  deft  Ihnvngh  which  the  loop  of  the  central 
hloo(l-ve«Belt  o^  project*  frrtm  bel^w;  /,  the  lent 
with  a  central  cavity. 


gradufllly  filled  np  by  the  growing  downwarda  of  the  cdgeij  «otj|  only  a  eJeft  U  left, 
which  is  disscernlble  for  a  conddemhle  tinie^  and  has  been  named  the  ocular  cleft.  The 
history  of  this*  deft  h  of  interest  in  connection  with  congenital  figure  of  the  iria 
(coloboma  iridL^)  and  the  accoEnpanying  condition  of  the  choroid  membrane,  ISome 
dlfirerenco  of  opinion  exists  with  regnrd  to  the  subsequent  history  of  the  walls  of  the 
lecondary  vesicle^  but  the  opinion  of  Kiilliker  appears  to  be  well  founded,  that  the 
invagtimted  layer  forma  the  retina^  and  the  outer  part  the  pigmentarj  epithelium 
of  tbe  choroid.  Thus  tbe  elements  of  Jacob  s  membrane  and  the  heicagonal  cells  of 
the  choroid  may  be  regarded  as  originally  continuous,  forming  together  the  epithelial 
lining  of  tlu?  cavity  of  the  primary  vesicle ;  and  the  development  of  nervoo^  ti^ne 
underneath  Jaijob'a  membrane,  while  none  eiiaU  beneath  the  choroidal  layer,  ia  a 
circumstance  which  may  be  looked  upon  as  analogous  to  the  absence  of  nervous  iisMie 
from  various  parts  of  the  walls  of  the  cerehni!  vesicles.  The  ederotic  coat  and 
cornea  are  form<^d  from  the  surrounding  tissue  exUmal  to  the  parts  of  the  eye  which 
they  cnclo^Ho  ;  and,  according  to  KiJlHker^  the  vascular  part  of  the  choroid  ig  of  later 
formation.     Hliil  later,  in  the  ^cond  month  of  foetal  life,  the  ioA  liegins  to  l^e  formed 
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Rteplum  projc<;tinf  imivartis  fi'om  tho  forepart  of  the  choroid  coat,  between  the  Icni 
mild  this  cornea. 


Fig.  i$t. 


Fig,  4&3. — VEitiCfj.It  LonaiTumNAL  Sicrios 
Of  tUM  Etb  or  AM  Enkkti?  CALr  tfroiu 
KoUlker).     ^ 

f*  the  eomeii ;  £t^,  eaDJunetiva  of  lite  curr>e4 ; 
/,  ilie  l^Dii  I  t\  TitrcHina  hamuax  ;  Tj  retina  ; 
pt  pifmeul  IxjcT  of  th^  choroid  ;  m  Cj  cum- 
meaoeiueDt  of  the  sclerotic  aitd  choroid  ctmLa  ; 
m,  bij|H,'rinr  &ml  iufeHnr  recti  inuselet;  pa^ 
ffAd^  n(  iiittrgumt-ui  forcuing  the  ooEtnueiice- 
SiCQi  of  the  upper  and  lower  ejreLids* 


Th«  crystal  line  lena  in  the  r<eitijs  is  sur- 
rodiiiletl  bj  a  kighly  vasculur  tunic,  sap  pitted 
b^  m  bnuieli  of  Ihe  cent  nil  arter)*  of  the 
reti»t»  whj^h  pna^es  forward.^  in  thtt  ^jtU  of 
the  glolic,  and  bfeaJu  up  at  the  back  of  the 
leHH  "ltd  a  bra!*h  of  rapidlj  Ktibdlviding 
bmncheui.  The  forepftrt  of  1 1x1:1  itiBic,  ad> 
liAfciii  to  the  pupUJai^'  margin  of  the  ins, 
fbfma  thQ  p*t/nliar*f  tnembntn€  hj  wtiicb 
ike  mpcrtnre  t»f  Ibe   pnpi?  h  closed.     The 

vholc  tiinic,  however,  together  with  the  jirrcry  which  supplies  it*  becomes  atrophied, 
tiid  b  lost  sight  of  before  birth  in  ihc  humiin  ttiibject,  Altbontrh  in  ^me  aniniala  it 
nmains  for  a  few  tby«  nfter.     Aocordin^  to  Kolbker^  the  anterior  chamber  ia  formed 


Fig.  494. 


Pig.  !&<.— Biooj^-rltisKJii  Of  rmt  Cap- 
■(tuj-PcHW^JiT  MMiiaaAUK  of  a 
Nnw-BoaH  Kino,  MAO»ifi£D  \fruni 
EolUkerl. 

Tbt«  drawing  Is  Uken  from  a  prepnra* 
tioa  itijecterl  bj  Tierseh,  and  shows  in 
th«  «riiUiil  part  the  eouf erg^ce  f^f  ike 
»tflvorli  of  vesMit  in  Ihe  papillar/ 
nwjtihrajie. 


€rtilj  a  short  lime  before  birth  bj  the 
ititerveitiioii  of  the  aqiieoni  humour  be- 
ive4:n  the  iris  and  cornea. 

The  eyeli'is  m^\^  their  appearance 
m  fold*  of  integnmeni,  subseqaciutly  to 
tl^  formaiion  of  the  glohe.  When 
tb«j  hav«  met  together  in  front  of 
lb«  e¥e,  their  edge*  become  closely 
l^liied  together ;  and  thoy  again  open 
before  birib. 

The  Uchrjmal  canal  may  b<  regarded  aa  a  peraiitently  open  part  of  the  fiwinNs 
between  the  lateral  frontal  proceai  And  maxillary  lobe  of  the  cmbryp.  (See  p^  65,  »nd 
fig.  50  6,  l.fi  ) 


3c* 


T4(l 


THE    EAR. 


THE   EAR. 

TnB  organ  of  hearing  ia  di^inible  into  threo  prvrU  :  the  external  ear^  the 
tympanniii  or  mirlille  ear,  ami  i\m  labyrinth  or  int<jrnal  ear.  Tke  firet  two 
of  ibeec  are  to  be  couddt^rod  as  aocee^orie'i  or  appendages  to  the  ttiinf  i  whicli 
is  the  sentieDt  portiuti  of  the  organ. 

Fig.  41»5. 


Fig.  ¥45. — DlAdBAHMATIO   ViBW   FROll     BEFORB    OF    TBK    PART3    CuHPOSI?fO    THK    OUCJAM 

OF  HGAmJsa  i>F  TUB  LuFT  BiiiK  (after  Arnold^  and  rrom  uiLtEirti)^ 

The  kuiporni  bone  of  iho  l<*rt  aidc^  witb  the  occomiiauyhig  eoft  pariBp  bf^  bee  a  detacbed 
from  the  brid^  and  a  seetioa  bua  \te^n  carried  tb  rough  it  tmnaveraely  so  as  to  remove  the 
fixtiit  of  the  rueaLu^  extertins,  Imlf  the  tjmpaiiio  merabr&no,  the  uji per  nnd  aD tenor  wall 
of  tbe  lymf'dimm  and  Euata^bian  tub^?.  The  m^tua  interDus  baa  idfl4  becEi  open  oil,  nnd 
lb«  Injoy  laliyrinlh  txpf>&ei]  by  tbe  retiioral  of  the  aurrounding  parts  of  Ihe  petroua  bone, 
tf  ibo  piDoa  jind  lul>e  ■  2«  2'^  mi^atua  6xteraus  ;  W,  membrana  tymjpatji  ^  3»  cavity  of  tbe 
ijaipAtium;  0',  Us  u^iening  backir^Lrda  into  the  mAStoid  oelk;  betwetrn  3  aiid  3^  the  ehaiii 
of  aoiall  bau€a ;  4,  EuBtachian  tube  ;  5,  mf^atas  iuterDua  Co  n  tain  in  g  tb&  facial  ( tipper  " 
moat)  »nd  the  auditory  nerr^s ;  G,  placed  on  the  Y^stibule  nf  tbe  Labyrintb  above  tbe 
fertcfltrit  o  trail  a ;  a,  apex  of  tbe  petrous  bone  ;  h^  internal  carotid  artery ;  Ct  atjloid  pro- 
cess ;  ff,  facial  Derve  isswng  frou]  the  atylo-maetoLd  foramen;  e,  mastoid  prncefl«; /, 
aqaftmoua  part  of  tbo  tw>ne  cnvered  hy  int^gltiueat,  &0i 

THE  EXTERNAL  EAa 

la  th0  external  ear  otq  lucludod  the  pmna^ — the  part  of  the  outer  ear  which 
proJE^cts  from  the  dda  of  the  head ;  together  witlt  the  meatua  or  passage  which 
leads  theoce  to  the  tympanum,  and  is  closed  at  it&  inncF  extremity  by  a 
mambraoe  (metnbrana  tympani)  interpoaod  between  it  and  the  middle  ear. 


TOE    VIKHA. 


Superfcial  confignfaiioii, — The  general  form  of  the  plnna^or  auricle  ^  con* 
care,  as  seen  from  the  outsidej  to  fit  it  for  collecting  and  concentrating  tbe 
undulation 3  of  sound  ;  it  is  thrown  into  various  elevations  and  hollows,  to 
which  distinct  uamoa  have  been  given.     The  largest  and  deepefit  concavity. 


STRrCTURE    OF    THE    PINXA- 
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%  tittle  b^ow  the  centra  of  the  orgaii,  b  uall^  the  rottt}ia  ;  it  aurrounds  the 
entx^tiCQ  to  the  extern ilI  atiditory  luefttua,  and  ia  tiiRHjiitUIy  divided  at  iU 
npp<sr  pArt  hj  ^  ridge,  whidi  ia  the  beglDuiug  of  thij  holiiL  In  front  of 
tlie  concha,  tmd  projeotiag  backvr&rdH  over  the  m^tttui  &tidi tonus,  h  a 
GOnicaJ  proaiinenoe^  the  trafjus^  coverod  usiuilly  wilh  ha,tr&  B@liind  thif^i 
utid  separated  from  it  by  a  deep  notdi  (mcmtm  intertt-Agica)^  la  aimth^r 
amftller  elovatioii,  the  autUragtLs.  Beneath  ihe  autitragiiti,  and  foruurig  thu 
lower  end  of  tbts  audcle,  is  the  (obnk^  which  b  devoid  of  the  firraneas  und 
taUatioity  thfot  diaracterise  the  rest  of  the  pitin&,  The  thionor  aud  larger 
portion  of  tho  pinna  k  bounded  by  a  promino lit  an«t  iuaurred  mari^iij,  tbu 
Ktli^^  which^  springiog  above  and  rather  within  the  tragus,  frooi  the  hollow 


Fif.  4&^.— OtfTpH  SVBPACK  or   Till 

m  of  ibe  belli  i 
5,   fitjtttm^»» 


PiMifA  uf  tnit  BtajiT 


4,    fussi 


1i    belix ;  !2^   fttKSQ  of  ibe  helajr  ^  i\  osttbelix  ; 
of  ihe  Jiutiheli^  ;    5,   fitjtttmg»» ;   'v   tiii^ui^j 
9,  lohuJe^ 

of  the  eoncha,  Eurroun  f  s  ihe  upper  on  I  poaterior 
itmri^n  of  the  auiicle,  aod  gradually  lones  itaelf  in 
the  back  pnrt  of  the  lobule.  \\  itbio  the  heli^  is 
another  curved  ri*lg©,  the  tAntUult^^  which,  begiit- 
ning  bdlnw  at  the  a'ltitr.igus^  swt^epij  round  the  hol- 
low of  Ibe  concha,  formiog  the  posterior  boundary 
of  tluit  concavity,  atid  ia  divided  sm^jriorly  into 
two  diverging  ridges.  Between  the  helix  and  the 
antihelix  is  a  narrow  curved  groove^  the  /ojwa  i/ 
fh€  htiix  (fofisa  xDnooiinatih,  Buaphoidt.-a)  ;  and  in 
th«  fork  of  the  antibeiix  ia  a  soioewhat  triangular 
d^nfnaoo,  the  /o«a  o/th^  a w ^ i/ic f i jr  (fossa  triaugu- 
1am  Tel  ovalii), 

jStntduTc. — The  pinna  consists  of  a  thin  plate  of  cartiliige  and  of  inlegu- 
\  most,  with  a  certain  amotint  of  adipose  tissue.      It  proaenta  also  sc^vend  lign* 
meats  and  HOmll  muscles  of  iniuor  in]]x»rtanee. 

Til©  ^hin  of  (he  pinjia  is  thin,  cloaely  adherent  to  tlie  cartilage,  amiI  ctJU- 
tains  aebaeeoiis  follicles^  which  are  most  abundant  in  the  hollows  of  tfio 
concha  and  scaphoid  fosaa, 

Tlie  caiiil&ge  presents  all  the  ineqnalities  of  i;urface  Already  described  ^ 
apparent  on  the  outer  surface  of  the  pinna  ;  and  on  its  cranial  i^urf^co  exhi- 
ixits  prominences  the  reveme  of  the  coAeha  and  the  fossa  of  the  helix^  whiW 
between  these  h  a  depresMJou  in  the  intu/i,tion  of  the  antihelix,  TbL%  cartilage 
U  not  coo  fined  to  the  pinna,  but  enteral  likewiie  into  the  construclion  of  the 
out4^r  part  of  the  external  auditory  caoal.  When  disBeeted  separate  from 
tdhmr  ttmctureii,  it  \a  fit»en  to  be  attached  by  fibrous  tisane  to  the  rongh  ^nd 
pcuminent  margin  of  the  external  auditory  inoatiu  of  the  temporal  bone« 
The  tubular  part  ia  clt^ft  iu  fi'ont  from  betwteti  the  tragus  and  fore  part  of 
the  helijc  inwards  to  thu  bone,  the  dodcieucy  beiug  filled  with  fibrous  luum* 
brane  ;  thus  the  oartihige  mny  be  laid  to  be  a  pkte^  a  pftrt  of  wliioh  aS8Unie« 
the  tubular  form  by  beiug  folded  so  at  to  hriug  the  upper  margin,  which  he* 
tn  front  of  the  tube  of  the  ear,  nearly  into  confcujt  with  tht^  lower  part, 
which  being  coiled  inwards  npon  itself  fijrms  the  upper  border  of  the  tragus, 
FoHiiWiTi^the  fpsG  border  of  the  f  late  bnek wards  beneath  the  meatus,  it 
to  iioaii  round  the  lower  margin  of  tht?  concha,  tmd  to  form  the  proin 
t  of  the  tragus  and  anti tragus,  whilt)  the  c«irtilage  is  absent  ultogt^hi 
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fh>m  the  lobule,  wliich  ccsivUiuft  only  fat  and  tough  conustitive  tksitt?* 
Bebiud  the  untitnigus  is  a  deep  notch «  separating  it  from  the  cartilage  of  the 
helix  J  which  her«  forms  &  ttiil-like  procesA  deHcejiding  towurda  the  lohule.  A I 
the  fore  part  of  the  piiJiia,  oppoaite  the  hrst  bend  of  the  halix^  if  a  Binall 
coiuoal  projection  of  the  cjkrti)ag«,  ciilled  the  proi^tsn  of  iht  /^fie,  to  which 
the  aiiterioT  liganient  is  attached.  Br  hind  thJ**  procens  la  a  short  yertica-l 
Blit  in  the  helix  ;  and  on  tho  surface  of  the  tragua  h  a  sinailar  but  somewhat 
lougir  fiMuro.  A  doep  fi&aure  pa^es  back  bt?tween  the  commencement  of 
the  helix  and  the  tube  of  the  ear,  and  another  pairing  outwards  and 
badrwttrda  ftom  tho  deep  end  of  tha  longitudbial  cleft  fteparates  the  pari 
foimisg  the  tragus  frum  the  reat  of  the  tube,  so  that  the  tube  is  continuous 
with  the  pinna  only  by  means  of  a  nanow  isthmus*  One  or  two  other 
irregular  gaps  or  £i^surea  partially  divide  the  eartilagiuons  tube  transfersely^ 
and  the  whole  of  these  defxcieneiea  are  termed  jUsurts  of  SctntorinL  The 
gubfitanoe  of  the  cartilage  is  vc^ry  pliable,  and  k  covered  by  a  firm  Ebrous 
perichon  d  rium. 

Of  the  Hfjamentf  of  the  pinnaj  the  most  important  are  two,  ^^hich  asaiBt 
in  attaching  it  to  the  bide  of  the  head.  The  anUrior  ligament^  broad  and 
strong,  extends  from  the  process  of  the  helix  to  the  root  of  the  zygoma. 
The  pctUfior  ligament  fixes  the  back  of  the  auricle  (opposite  the  concha)  to 
the  outer  surface  of  the  maatoid  procesa  of  the  temporal  bone,  A  few  fibres, 
attach  the  tragus  also  to  the  root  of  the  xygoma.  Ligamentous  fibres 
likewice  placed  across  the  fi^surea  And  intervals  left  in  the  cartilage. 

Of  the  mitudes  of  the  pinnm,  thoi^  which  are  attached  by  one  end  to  tho 
side  of  the  head,  and  move  the  ptnna  as  a  whole,  have  been  already  de- 
Bcribed  (p.  170)  :  tbere  lemaiu  to  be  eiamioed  several  smaller  mnscles,  com- 
posed of  thin  layers  of  pale  fibres,  which  extend  from  one  part  of  the  pinna 
to  aiLother,  and  may  be  named  the  special  muscles  of  the  organ.  Six  amall 
}  muscles  are  distipguL^hed  ;  four  buii^g  placed  on  the  outer  and  two  on  the 
inner  or  deep  Bin- face  of  the  pinna. 

The  ^maUer  musck  of  the  ht-Ux  (tn.  minor  helicis)  is  a  small   bundle  of- 
oblique  fibre-s,  lying  over^  und  firmly  attached  to,  that  portion  of  the  helix 

which    sx'^i^'ir^    from   thi» 
Pig*  ^97,  Fif.  493.  bottom  of  the  concha. 

Fig.  407. — Cabtilaqb  or  Tns 

PiKKA    EXPOSSDi  WITH    THE 

Musctss  om  iT«  Ortia  Sub- 

TilCK, 

If  tDUsertlaa  hdicia  miianr ; 
2,  m.  belicis  lusjnr  ;  !l,  tra- 
gii:us  'f  if  atttitnglcus. 

Fig.  498. -i- Inner  SuaFACL  of 

THK      CilRTlLAtJlS      Qt      tJlE 
FlNNA      WlTU      TFtE      SmALL 

Muscles  ATT  a  en  ED. 

5,  trai^STersna  anrienlie 
muscle  i  6^  obliquue  aariotilra 
maBi'le. 


i 


The  grtaUr  musck  of  the  heltx  (m.  major  helicis)  ilea  vertically  along  the 
anterior  margin  of  the  pinna.  By  its  lower  end  it  ia  attached  to  the  process 
of  the  helix  ;  and  above,  its  fibrea  tcrmiuftte  opposite  the  point  al  which  i 
ridge  of  the  helix  iurnn  bAckward&, 
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Tlse  mmcte  of  the  im^us  ^m,  iragious)  is  a  ^at  boudle  of  short  fibres 
^uveritig  the  outer  eurikeo  of  the  tragtia  :  its  direction  is  uotktly  vertical. 

The  miiscU  of  ikt  aniUraijus  (iti,  ttJitltraL^icuf*)  is  pUcai  obliquely  over  the 
untJtrfkguti  and  behind  the  lower  part  gf  thu  j^tittlielix.  It  is  fixed  at  on^ 
end  to  the  an ti tragus,  froui  which  |K)iiit  itfi  ftbrus  aii^cetjd  to  be  itjserttsd  iuto 
ihd  tAtl'llke  extremity  of  the  helix,  abo%'e  atid  habind  the  lobide, 

Tho  tran»j^r»e  niun'te.  (m«  tmusversu^  aurioulK;)  Hes  ou  the  inner  or  cranial 
mirface  of  the  pinna^  aiid  con^iHta  of  radiating  fibresi  which  extend  from  the 
back  of  the  concha  to  tho  proaiineiice  whicb  corresponds  with  the  groove  of 
the  helix. 

The  otdiqitA  tnn^^h  (Tod)  con^sts  of  a  few  6bre»  etretchiug  from  the  back 
of  the  concha  to  the  convexity  diiectly  above  it,  acroas  the  back  of  the 
inferior  branch  of  the  antihtjlij^  and  near  the  fibres  of  the  transverse  muscle, 

Ati^rie*  o/tke  pmna,—ThG  jyoat^rior  uuricuiaj'  artery,  a  branch  from  ilie  external 

^earotid,  i£  dl^ttribtsted  chiady  on  the  pfiaiericir  or  innerKurfuice,  but  aetidi}  small  braneht^ 

nrand  aad  through  the  cartilage  to  ramify  an  the  outer  eurface  of  the  pinna.     Besidefi 

thb  artery,  the  am  dele  receivea  otLera,  tbe   anferit^r  auricular  from  the  temporal  in 

fr<mt,  and  a  «maU  artery  from  the  occipltnl  behind. 

Th«  nffit4  cjirre^^pond  much  In  tbcir  ^ourae  with  the  arlerleii.  They  joiu  the  tetu 
pctral  vein,  and  their  bloud  h  reiamed  Uierefore  tlirough  the  extemorl  Julian 

AVri?£#  qft}iepinna*—T\iG  great  auricuiar nerve  (p.  638)^  from  the  cervical  pleSLua^  sup- 
pUeft  the  grestt^rr  part  of  the  baek  of  the  auride*  and  eenda  Jtmall  fitamente  with  the  poa- 
ienor  aarlcular  artery  to  the  outer  aurfacc  of  the  lobule  tinit  the  part  of  the  ear  above  it, 
Tht  po^i^or  avrietditmerve  derived  from  the  facial  (p.  612),  after  communloiting  witn 
the  irurieitlor  branch  t}f  the  pnfumogaxtrWt  ramifiea  on  the  back  of  the  ear  and  uupplie* 
the  retfahent  mnscl^P  The  apper  mueetcs  of  the  auriele  receive  their  aupply  from  the 
i/tfnjionii  bt audita  of  tbc  iame  nerve.  The  aurkuli/i*-mporal  branch  of  the  thiril 
division  of  the  fifth  nerve  (p^  606)  gives  61amcnti  chi<?fly  to  the  outer  and  anterior 
i  of  the  pinna. 


THE    EXTEEKiil'    AUDITOSY   UAKAL. 


The  external  auditory  canal  (meatus  audltonus  extern  us)  extends  from 
tlie  bottom  of  the  concha  to  the  membrane  of  the  tympanum,  and  serves  to 
couvvj  to  tho  middle  chnmbt^r  of  the  ear  the  vibrations  of  aouiid  collected 
bj  the  aiirida      The  canal  is  about  one  inch  and  a  quarter  in   length.      In^ 

Pig.  490. — View  op  thie  Low^ot  Hali  ew  Tna  Pig,  409. 

AuBicLS  AMU  Mntrvn  la  the  Lett  E^a 
iiiviDEii  BT  A  Hoais^^NTAL  Sbcttioit  ^fter 
8^03  marring). 

I  aftd  3y  cut  fiurfac^ft  of  the  bonj  pari  of  thi 
n^tua  ^  3^  eat  turi^e  of  the  eartilage  of  Uii 
piaam  ;  4^  extern  a!  meatus  «Ith  tha  openmgii  of 
ntuaerDnft  cemminoaB  glaaJa  iudicat^ ;  5,  lobule; 
6,  memhrane  of  tht  tympaiiani ;  7i  duia  mater 
lining  th«  akdli. 

ila  inward  conrae  it  ia  inclined  somewhat 

forwards  ;  and  it  pre^nt^  likewise  a  dia- 

tinct  vertical  curve,  being  dirt-cted  at  fir^t 

aomewhat  upwarda,  and  aftenvardHtitniing 

aomawhat  abruptly  over  a  oonvexity  of 

ihe  oateooa  part  of  it^  floor,  and  dipping 

downwards  to    its    terminationj — a    change    of  direcUon    which  mu»t    h 

home  in  mind  by  the  sni^g^on  in  introducing  spocula  Into  the  ear     'A 
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caEbre  of  the  paaaaga  h  nmtdlmt  About  the  middle.  The  mit^r  open  tug 
IB  lai^eil  from  jibove  downwnrdHj  but  the  t^Dipanic  end  of  the  tube 
ii  illgliiljr  ifide«t  In  the  tm&iV^erHe  directbu.  At  the  inner  extremity  this ' 
tube  in  tetiniimted  by  the  tiieiubnina  tympaQi,  which  is  placed  obhiyiiely, 
with  the  inferior  Diar^iu  inclined  townrda  the  medial  plauej  and  thua  the 
floor  of  the  ujeritua  h  lougt^r  than  ita  roof. 

The  meatue  la  couij^oaed  of  a  tube  partly  curtilaginoua  and  partly  osaeou.'^i 
and  ii  lined  by  a  prolotigation  of  the  akin  of  the  pLiiixa, 

The  cartUnginoMi  part  of  the  meatns  forma  somewhat  leaa  than  half  th# 
length  of  the  pasnage,  It  ia  formed  by  the  deep  part  of  the  cartilage  of  the 
plnna^  which  baa  been  already  described. 

The  oa^ei4^  portion  of  the  meatus  is  a  little  longer  and  rather  narrower 
than  the  cartilaginous  park.  At  it»  inner  end  it  pre:$ent3  a  narrow  groove, 
which  ex  ten  da  round  ihe  aides  and  floor  of  the  meatuj^,  but  ia  deficient 
altove  ;  into  tbia  the  margin  of  the  merobrana  tympani  is  inserted. 

Tlie  skin  of  the  meatna  is  continuous  with  that  covering  the  pinaa^  but  ia 
fery  thin,  and  beoomss  gradually  thinner  towards  the  bottom  of  the  pas* 
sage.  In  the  OBseona  part  of  the  canal  it  adheres  very  closely  to  th<? 
periosteum  ',  atid  at  the  bottom  of  the  tube  this  liuing  is  atr etched  over  the 
anrface  of  the  mombrana  tympani,  forming  the  outer  layer  of  that  struc- 
ture. Aft-er  maceration  ia  wattir,  or  when  decomposition  ia  advanced,  the 
epidermic  lining  of  the  pawage  may  be  separated  and  drawn  out  entire,  and 
then  it  appears  aa  a  small  tube  cloBed  at  one  end  {>omewliat  like  the  fiuger 
of  a  glove.  Towards  the  outer  part  the  skin  poBaessea  fine  baira  and  seba* 
ceoua  glands  ;  and  in  the  thick  »ubdermic  tisBue  over  the  cartilage  are  many 
email  oval  gland  i  of  a  brownish  yellow  colour,  agreeing  in  form  and  atruc^ 
tiire  with  the  sweat  glands.  The  cerumen  or  ear-wax  ia  secreted  by  these 
glands,  gtandnht  ctruminmaf  and  their  numerous  openings  may  be  aeen  to 
perforate  the  skin  of  the  meatus.  These  acct^aaory  parts  are  absent  over  the 
bony  part  of  the  tube, 

VtsAd0  and  frert^(fH«. — The  eitteriial  auditory  mfiales  ia  supplied  with  arteriea  from 
the  paatcHor  auri^^ular,  internal  m axillary  and  temporal  artcrlct) ;  and  with  nerves 
chiefly  from  the  temporoaurieular  branch  of  ihc  BftU  uervo. 

iSYote  in  the  infant. — Tbe  auditory  passage  lis  in  a  very  rutUmcuLary  atate  in  the 
iufautj  for  Ihe  osEeou^  part<  begins  to  grow  out  of  the  iympauic  banc  ddIj  at  the  period 
of  birth  (p.  t>S),  and  thus^  the  Internal  and  middle  p^rts  of  ihe  ear  are  brought  much 
do^er  to  tbe  sarface  than  m  the  adult. 

THE   MIDDLE   EAR   OR   TYMPANUM, 

Tbe  tympanum  or  drum,  the  middle  chamber  of  the  ear,  is  a  narrow 
irregular  cavity  in  the  aubatance  of  the  temporal  boue,  placed  between  the 
inner  end  of  the  external  auditory  canal  and  the  labyrinth.  It  ruceivotj  the 
atmospheric  air  from  tbe  pharynx  through  the  Eustachian  tube,  and  con* 
tains  a  chain  of  small  bones,  by  means  of  wliich  the  vibrations  eommurn^ted 
from  without  to  the  mem  bran  a  tympani  are  in  part  conveyed  acroa.^  tbe 
cavity  to  the  sentient  part  of  the  iuternal  ear,  and  by  which  also  pressure 
is  maintained  on  the  contents  of  the  internal  ear,  Tsrying  in  amount  accord- 
ing to  the  tension  of  the  mcmbrana  tympani.  Tbe  tympanum  containa 
likewiae  minute  muscles  and  ligaments,  which  belong  to  the  boufs  referred 
to,  aa  well  aa  some  nerres  which  end  within  this  cavity,  or  pass  through  it  to 
other  parts. 

The  isavity  of  the  tympanum   may  be   considered  as  presenting  for  con- 
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sideratioD  a  roof  and  a  floor,  au  oater  and  an  inner  wall,  and  an  anterior 
and  a  posterior  boundary. 

•  The  roof  of  the  tympaimm  is  formed  by  a  thin  plate  of  bone,  which  may 
be  eaaily  broken  through  bo  as  to  obtain  a  view  of  the  tympauio  cavity  from 
above  ;  it  is  situated  on  the  upper  surface  of  the  petrous  portion  of  the 
temporal  bone,  near  the  angle  of  union  with  the  squamous  portion,  from 
which  in  its  development  it  is  derived. 

The  fioor  \a  narrow,  in  consequence  of  the  outer  and  inner  boundaries 
being  inclined  towards  each  other. 

The  omUt  vxill  is  mainly  formed  by  a  thin  semitrans[)arent  membrane — 
membrana  tympaui,  which  closes  the  inner  end  of  the  external  auditory 
meatus  ;  and,  to  a  small  extent,  by  bone.  Immediately  in  front  of  tlie  ring 
of  bone  into  which  the  membrana  tympani  is  inserted,  is  the  inner  extremity 
of  the  Assure  of  Glaser,  which  gives  passage  to  the  laxator  tympani  muscle, 
and  attachment  to  the  processus  gracilis  of  the  malleus.  Close  to  the  back  of 
this  fissure  is  the  opening  of  a  small  canal  (named  by  Cruveilhier  the  canal 
of  Huguier),  through  which  the  chorda  tympani  nerve  usually  cscipes  from 
the  cavity  of  the  tympanum  and  the  skulL 


Fig.  5U0. 
A.  B. 


Fig.  600. — Mbmbraka  Tympani 

AS  SKBN   rnOM   THB  OUTER  AND 
IHHBR  SIDE. 

A,  the  outer  surface ;  B,  the 
inner ;  in  the  latter  the  small 
bones  are  seen  adherent  to  the 
membrane  and  adjacent  parts  of 
the  temporal  bone ;  in  A,  the 
shaded  part  indicates  the  small 
bones  as  partially  seen  through 
the  membrane ;  1,  membrana 
tymt^ani ;  2,  malleus  ;  3,  stapes  ; 
4,  iocuif. 

The  membrana  tympani  is  a  nearly  circular  disc,  slightly  concave  on  its 
outer  surface.  It  is  inserted  into  the  groove  already  noticed  at  the  end  of 
the  meatus  extemus,  and  so  obliquely  that  the  membrane  inclines  towards 
the  anterior  and  lower  part  of  the  canal  at  an  angle  of  about  45°.  The 
handle  of  the  malleus,  one  of  the  small  bones  of  the  tympanum,  descends 
between  the  middle  and  inner  layers  of  the  membrana  tympani  to  a  little 
below  the  centre,  where  it  is  firmly  fixed  ;  and,  as  the  direction  of  this 
process  of  the  bone  is  slightly  inwards,  the  outer  surface  of  the  mem- 
brane is  thereby  rendered  concave,  being  held  inwards  in  the  shape  of  a 
shallow  cone. 

Though  very  thin,  the  membrana  tympani  is  composed  of  three  distinct 
structures.  A  prolongation  of  the  skui  of  the  external  meatus  forms  the 
outer  layer  ;  the  mucous  membrane  lining  the  cavity  of  the  tympanum 
furnishes  an  inner  layer  ;  and  between  those  two  is  the  proper  substance  of 
the  membrane,  made  up  of  fine  fibrous  and  elastic  tissues  with  vessels  and 
nerves.  The  greater  number  of  the  fibres  radiate  from  near  the  centre  at 
the  attachment  of  the  handle  of  the  malleus  ;  but  close  to  the  circumfer- 
ence are  some  circular  fibres,  which  form  a  dense,  almost  ligamentous  ring. 

The  iniier  wall  of  the  tympanum,  which  separates  it  from  the  internal  ear, 
is  very  uneven,  presenting  several  elevations  and  foramina.  Near  its  uppet 
part  is  an  ovoid,  or  nearly  kidney-shaped  opening — fenestra  ovali%  which 
leads  into  the  cavity  of  the  vestibule.      This  opening,  th^  -'•-meter  oC 
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wMch  is  from  befora  bftckwarde,  witb  a  «liglii  incliDation  downwunl.^^  in 
front,  ia  ocGupiei!  iu  the  reoetit  at»te  by  the  bufio  of  tbti  ^tn^^ea,  aud  the 
aiiaular  ligAmerit  couuectt^rl  with  thai  prooesa  of  bone.  Alxjve  the  feiiestnt 
o valla,  aud  betwt^eii  it  and  the  mof  of  the  tympaDiim,  a  ridge  irtdicaUA 
the  position  of  the  aqueduct  of  FallopiuF,  &&  it  pa><aes  brick w&rdB,  contaiu- 
iiig  the  portio  dui'a  of  the  seventh  iierFQ,  Below  it  ii^  a  iM'ger  and  more 
n^uoded  eleviitit/u,  cau!<*id  by  the  projectiou  outwards  of  the  first  turn  of 
the  cochlea^  and  named  the  prumoHtort/^  or  tuber  cochleae  ;  it  is  marked  by 
l^rooveSj  iu  which  lie  the  nervea  of  t3i*>  tympaijio  pkxut. 

Fig.  50  L 


Pig,  50i. 


SKf^ioM  OF  f  it£  Ffitnous  AKtJ  MASTOID  BuiiG  (froiu  Oardoo}. 


1,  op^niDg  of  the  tjaipanuiQ  Into  thij  mastoid  calli^ ;  %  fenestra  oraJI? ;  3,  fesifltra 
rotuoda  i  4,  prouioatory  \  &t  A(|uedu<;i  of  Fatlopina^  or  cadhI  of  the  facial  QCfre  ;  ($| 
juactioo  of  the  canal  for  the  c^borda  tjiupa-ni  with  the  afju^uct ;  7i  proc^ssna  cocbl«ari- 
formiv ;  8,  groore  aboTe  it  for  the  tetispr  tjiiipa.ni  mtiacle ;  d,  EuatacIiiaD  tube ;  lOj 
aaterior  orifice  of  the  carotid  canal 

Below  and  bebmd  the  promontoryj  and  aomewhat  hidden  by  it^  is  a 
slightly  oval  aperture  nametl  /cne*tra  rotunda j  which  lies  within  a  funuel- 
sbaped  depression.  In  the  maoeratad  and  dried  bone  the  feiii^stra  rotunda 
opens  into  the  ^cala  tympani  of  the  cochlea  ;  but,  in  the  recent  state  it  is 
closed  by  a  thin  tnembrane. 

The  membrane  cloF^ing  the  fenestra  rotunda — ^the  sec/nidttfy  ftiemhrane  of 
th€  iympantitii  (Scarpa)— is  rather  concave  towards  the  tympanic  cavity, 
and  is  composed  of  three  strata  like  the  m^mbrana  tympani  ;  the  middle 
layer  being  fibrous,  and  the  outer  aud  inner  derived  from  tlie  membrnnos 
lining  the  cayities  between  which  it  is  interpoj^ed,  viz.,  the  tympanum  aud 
the  cochlea. 

The  posterior  waU  of  the  tympanum  presents  at  its  upper  part  one  larger^ 
and  several  smaller  openings,  which  lead  into  iiregulnr  cavitie**,  the  mastoid 
cdh^  in  the  substance  of  the  mastoid  proceas  of  the  temporal  hone.  Theae 
cells  communicate  freely  with  one  another,  and  are  lined  by  mucous  mem- 
brane continuous  with  that  which  clothes  the  tympcinum.  Behind  the 
fenestra  ovalis,  and  directed  forwards,  is  a  small  conical  eminence^  called 
the  lyyraftiid^  or  emiuentia  papilla ria*  Tts  apei:  is  pierced  by  a  foramen, 
through  which  the  tendon  of  the  stapedius  muscle  emerges  from  a  canal 
which  turns  downwards  in  the  poster) '>r  -  wall  of  the  tympanum,  and  joins 
oblitjijely  the  dcscctiding  i>art  of  the  aqueduct  of  FjiUopivis. 
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lliv  tmterii^  fsein^mUy  of  the  tympanum  is  uanrowed  by  llie  greidual 
ile»cciit  of  the  roqf,  and  is  ooDtiuut^il  into  the  Bust^chinii  oritlue.  The 
lower  comj^rtruent  of  this  oriQce^  Uued  with  mucoui^  membrfiiie,  furms  tha 
commeii cement  of  the  Euataciii^M  tube  ;  the  upper  comparlmeut,  abqut 
halt  mu  inc^ti  loug^^  lodgen  the  t^ii»or  tyinpaui  muscle,  and  opeii»  iuto  th^ 
iljiBpauum  immediately  in  front  of  the  feuestra  ovalis^  biirrouDdi^il  by  the 
i«f|iajudt}i|  jiatl  Kveittsd  ei^d  of  the  cochleariform  proc(js<«,  which  aepiijatea  it 
fh^in  the  lower  eomp^ltneDt. 

Fig   602. 


Fig.  £02. — AvTEiit»'F09nKioft  f^icitoii  «r  tbi  TRUfOAJii  Boitk,  «HQirr3ia  tsb  Tnjtkr 
Wau^  or  TiTM  TiMpAMuic,  WITH  TriK  KusTJioiiTAN  TuBS  i^n  Skall  BaiTKa  in  tui; 

If  «tf  luld  pr(ic«ia9  ;  %  mastoid  process  ;  ^,  upp^r  part  of  the  petrooi  botie  ;  I,  pharTii* 
t  geftJ  end  uf  ihe  EutAcbian  tube;  G,  it«  cartilnge ;  ti^  its  mitoon»  itirf^^e ;  7^  ^irotld 
btenal;  Bf  &ne»tFa  rolatidii  ^  9^  jnalletiB;  10,  iiicua;  11,  fitapca ;  1^^  pynmld  &d~ 
litap«dliu  musde  ;  above  9,  ud  beliiiKl  10,  the  iuipeofiir^  UgaineuU  of  the  malleua  kti 
\  fucnii  ar«  also  s^ti. 

The  Euitachiat^  hih€  ia  a  canal,  formod  partly  of  bone,  partly  of  cartilage 
I  jmd  membraDe,  which  leada  from  the  cavity  of  the  tjrmpaiium  to  the  upper 
part  of  the  pharynx*  From  the  tympanum  it  is  directed  forwards  and 
inwariia,  with  a  little  inclination  downwards  ;  and  its  entire  length  is  about 
an  inch  ind  a  half.  The  c»$€ous  division  of  the  Eustachian  tube,  already 
described,  in  the  Osteology,  is  placed  in  the  angle  of  juuctioD  of  the  petrom 
jKirtioji  of  the  temporal  bone  with  the  squamous  portion.  The  anierinri 
hjMlt  of  the  tube  is  formed  of  a  triangular  piece  of  CHrtiJage,  the  edg«i 
which  are  alightly  curled  round  towarxla  each  others,  leaving  an  interyal 
ih«  undir  aide,  in  which  the  cnual  is  completed  by  dense  but  jdiable  fibroq 
metabrane*  Narrow  behind,  the  tube  gradually  expands  till  it  becomes 
Wiiie  and  trumpet- shaped  in  front  ;  and  the  anterior  part  is  compressed 
from  aide  to  tide,  and  ia  fixed  to  the  inner  pterygoid  process  of  the  jipbenoid 
bone.  The  anterior  opening  ts  ovul  in  form,  and  is  placed  obliquely  at 
the  idde  and  ufir>er  part  of  the  pharynx,  into  which  its  prominent  margin 
project*!  behind  the  lower  meatus  of  the  nose,  and  above  the  level  *tt  tlie. 
hard  palate.  Tli rough  this  ax>erture  the  mucouFi  membrane  of  the  pharyni 
lit  coutinuoufl  with  that  whii^h  line4t  tho  tynipivnumf  and  under  cer 
tjanditiona  air  j^aK'u'S  into  and  itut  of  that  cavity. 
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Tlifco  inmll  boneH  (oasiculu  nudtti"l»)  are  contaiuod  in  the  upper  part  of 
the  tympiiinmi  :  of  the^ie,  Ihe  outermost  {malleuss)  u  attached  to  Hia  tueiu* 
biana  tympatil  ;  Lhu  miiaruioat  (at»pe.^)  b  fixed  in  tlie  ftinestra  ovalU  ;  «ad 


Fig  503, 


Fig.  503,^^EoitEa   qv  fHK   TT»fii7Ulf 
Of  tan  RiQUt  Sjub  \fYom.  ArDold).    f 

A,  nialleoi;  1,  its  hcAcl ;  2^  tlie 
handle ;  3,  long  or  Bleodcr  proceas ;  i, 
ihort  proeesa ;  B,  incua ;  1,  ita  b<H]y; 
2,  the  long  prooesB  with  the  orhicukr 
process ;  a,  ahort  or  po«ft«rior  prDce«» ; 
4^  urticulivt'  aujftiOtf  rectal  vlng  the  liead 
of  the  malleus  ;  C,  si&pes ;  1^  head  ^ 
2,  pofst^rinr  crua  ;  S,  iLnteiior  i3id»; 
4^  h&bfi ;  C*,  h&stf  of  the  slupca ;  1>, 
tbti  thrift!  hoaefl  ta  tli^ir  tia^tuml  cuti- 
section  :ia  seen  from  tbe  outside ;  % 
miUleus  ;  £^  ihtjus;  Cj  Btapet. 

the  tUird  (iucun)  pUced  between 
the  other  two,  ia  cunui^ct^fd  to 
both  by  articular  6urf;^cea.  The 
tnalleua  and  iuous  are  placed  iu 
nearly  a  Tertieal^  the  stapes  in  a 
Lorizoutifcl  direction.  They  form 
togt^ther  an  fin^liir  aud  joiitted  coniaectiug  rod  betweeu  the  membraua 
t^'inpniii  Hud  the  inembrane  which  cloieti  the  fen  eft  ti  a  ovaLia 

The  ma/ft' »*  or  hammer  Ifjoe,  c*>tjt5iBta  of  a  central  thicker  portion,  ^ith 
proceases  of  diflereut  lengths.  At  the  upper  cud  of  the  boiie  is  a  roumled 
head  (capitulum),  which  preficuta  internally  and  posteriorly  an  iire^jnlarly 
oval  surfactJ  covered  with  cartilage,  for  articuiiition  with,  the  iucua,  Jlelow 
the  head  is  a  constricted  m-ck  (cervix)  ;  and  beneath  thb  another  flight 
eDlargemeut  of  the  bone,  to  which  tlio  processes  arw  at  Lie  bed.  Tlie  handU 
(mauubrinm)  of  the  malleus  in  a  tapering  and  slightly  twisted  procea=i,  com- 
prej*sed  from  before  backwards  to  near  its  point,  whero  it  is  flattened  in  the 
oppoiita  direction  :  it  deacends  with  a  flight  inclination  forwards  and  iii- 
wardfj  and  is  received  between  the  middle  and  inner  lajvrs  of  the  mt^mbraJia 
tyiupaui,  to  which  it  is  closely  attached.  I'ho  Imig  jsroceM  (proce.^na  gra- 
cilis) is  a  very  slt^nder  spicnlum  of  bone,  which  in  the  aiiult  is  usually  broke u 
oif  in  iti  reoooval  from  the  tympannnaj  in  couaequence  of  its  union  with  the 
temporal  bone  j  it  projects  at  nearly  a  right  angle  from  the  frunt  of  the 
neck  of  the  malleus,  and  extends  thence  obliquely  downwards  and  forwards 
to  the  Olaserian  fisijure.  Its  end  is  flattened  and  ejtpanded,  und  is  con* 
nected  by  ligamentoitB  fibreM  and  by  bon«  to  the  aides  of  the  fis^nre.  Tho 
xJmrt  priH'eni^  (proccs'^ns  breiis  vol  obfcusus)  is  a  low  conical  eminence  spring- 
ing from  the  root  of  the  manubrimn,  beneath  the  ctirvix,  and  pr^jjecting 
outwards  toward  i»  the  npjver  |>art  of  the  membrana  tynipiini. 

The  inrHn  bjis  been  compared  to  au  anvil  in  form  ;  but  it  resembles  per- 
haps more  ntarly  a  tooth  with  two  fangs  widely  separated.  It  consists  of 
a  body  anil  two  proeeaiea.  The  ^oc/y  presents  in  front  a  concavo-convex 
articular  aurface,  which  m  direeted  upwards  and  forwards,  and  receives  the 
liead  of  the  nmlleus".  The  surfaces  of  the  joijit  tlni^  formmi  are  tipped  with 
articular  oartilagt^  and  4*n closed  by  a  synovial  membrane.     The  ^fmrtir  of 
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the  two  processeft  (crus  breve)  of  the  incus  projects  nearly  horizontally 
backwards  from  the  upper  part  of  the  body  of  the  bone,  and  is  connected 
by  ligamentous  fibres  with  the  posterior  wall  of  the  tympanum  near  the 
entrance  of  the  mastoid  cells.  The  loivg  process  (crus  longum)  tapers 
rather  more  gradually,  and  descends  nearly  vertically  behind  the  handle  of 
the  malleus  :  at  its  extremity  it  is  bent  inwards,  and  is  suddenly  narrowed 
into  a  short  neck  ;  and  apon  this  is  set  a  flattened  rounded  tubercle  (pro- 
cessus lenticularis),  tipped  with  cartilage.  This  tubercle,  which  articulates 
with  the  head  of  the  stapes,  was  formerly,  under  the  name  of  os  orbiculare 
sen  lenticiUare,  described  as  a  separate  bone,  which  indeed  it  originally  is  in 
childhood. 

The  stapes,  the  third  and  innermost  bone  of  the  ear,  is  in  shape  remark- 
ably like  a  stirrup,  and  is  composed  of  a  head,  a  base,  and  two  crura.  The 
head  is  directed  outwards,  and  has  on  its  end  a  slight  depression,  covered 
with  cartilage,  which  articulates  with  the  lenticular  process  of  the  incus. 
The  base  is  a  plate  of  bone  placed  in  the  fenestra  ovalis,  to  the  margin 
of  which  it  is  fixed  by  ligamentous  fibres.  The  form  of  the  base  is 
irregularly  oval,  the  upper  margin  being  curved,  while  the  lower  is  nearly 
straight.  The  crura  of  the  stapes  diverge  from  a  constricted  part  (neck) 
of  the  bone,  situated  close  to  the  head,  and  are  attached  to  the  outer 
surface  of  the  base  near  its  extremities.  The  anterior  era?  is  the  shorter 
and  straighter  of  the  two.  The  crura,  with  the  base  of  the  stapes,  enclose 
a  small  triangular  or  arched  space,  which  in  the  recent  state  is  occupied  by 
a  thin  membrane  stretched  across.  A  shallow  groove  runs  round  the  opposed 
surfaces  of  the  bone,  and  into  this  the  membrane  is  received. 

LIGAMENTS    AND    MUSCLES    OF   THE   TYMPANUM. 

Ligaments. — In  the  articulations  of  the  small  bones  of  the  ear  with  each 
other,  the  connection  is  strengthened  by  ligamentous  fibres  which  cover  the 
synovial  membranes. 

The  attachment  of  the  bones  of  the  ear  to  the  walls  of  the  tympanum  is 
effected  partly  by  the  reflections  of  the  mucous  membrane  lining  that  cavity, 
but  chiefly  by  muscles  and  by  the  following  ligaments. 

The  sxmpciuctry  ligament  of  the  malleus  consists  of  a  small  bundle  of  fibres, 
which  descends  perpend icidarly  from  the  roof  of  the  tympanum  to  the  head 
of  the  malleus. 

The  incus  is  likewise  suspended  by  a  small  ligament  {the  posterior  liga- 
ment of  the  incus),  which  extends  from  near  the  point  of  the  short  crus 
directly  backwards  towards  the  posterior  wall  of  the  tympanum,  where  it  is 
attached  near  the  entrance  to  the  mastoid  c^Us. 

Arnold  describes  an  nppcr  ligament  which  attaches  the  incus,  near  its  articnlation 
with  the  malleus,  to  the  roof  of  the  tympanum.  It  lies  close  behind  the  suspensory 
ligament  of  the  malleus. 

The  annular  or  orbicular  ligam^iut  of  the  stapes  connects  the  base  of  the 
bone  to  the  margin  of  the  fenestra  ovalis,  in  which  it  is  lodged. 

Muscles. — There  are  three  well-determined  muscles  of  the  tympanum. 
Rommerring  describes  four,  and  some  authors  a  larger  number  ;  but  the 
descriptions  of  these  last  muscles  are  not  confirmed  by  later  research.  Of 
the  three  muscles  generally  recognised,  two  are  attached  to  the  malleus,  and 
one  to  the  stapes. 

The   tensor   tympani  (musculus  intemus  mallei)  is  the  largest  of  the> 
muscles.     It  consists  of  a  tapering  fleshy  part,  about  half  ^ 
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mul  ft  nlemkr  teinlon.  Tho  muaciilar  fibres  ariae  from  the  oariikguumii 
t'litl  tif  the  Eii^tachiiiii  tube  mid  th«  adjoiniug  gtirfuce  of  the  !*phetioi4  bonej 
atii]  from  tht?  Bh\m  of  tb<?  upper  ooiiipurtiii<?nt  of  the  Eu*itacbiaii  orifice,      lii 


Fig.  504. 


Fig.    Sfll.^'TiEW  OF  IHK  C^mt 

€}F    THE    RllSHT    TTMPAnUM    FRUH 

The  cftvity  of  the  iympaimra  *i*ci 
mme  pAris  i>f  tbe  Inliyrintb  biive 
been  eKpoffed  bj  ^  boriEontaL  Ejectiiitk 
reniOTing  the  upper  part  of  tbi  ( 
tt'iiit>&rftl  bojie,  J,  pcrsterior  fi«n  ' 
cirGiiLuT  citnivl  oi^enetl ;  2^  tbe  caTity 
of  the  (Tochl e»  opened  ;  3,  omeoQS  p&rt 
of  the  Euj{t«cLiiLii  tub? ;  i^  bead  of 
Ibe  xD^Hevs;  5t  iucns  ;  0^  stapes, 
witb  ItB  bfcu  Bet  in  tlie  ft?nefttrii 
muMsi  7|  t«]ia^T  tjmp&iM  muscle; 
S,  itopcdmn. 

tliiB  oatiat  the    muscle  is  oou- 
d  acted      nearly     horizontally 
biick wards*    to    the    cavity    of 
th  e  ty  111  ^  ail  u  m.      I  m  m  e  d  i  at  el  y 
in  front  t)f  tho  feneiitra  ovaliii 
the     tejidon     of     the    muadoi 
bends  at  nearly  a  right  angle 
over  the  end  of  the  pr  ocean  us 
cochlear!  form  is    aa    through  ft 
pulley,  and  J    contained    in    n 
fibrous     shfftthj    pa?s*s     out- 
wards to  be  inserted  iBto  the 
inner  part  of    tbe    handle    of 
the  fuiineitai  near  itB  root. 
Tlie  fnnitoi'  hjmpani  (laiator  tympaiii  major  of  Sommerriiig)  ia  generally 
betit^Ved  t<*  L>e  diatincfcly  muKcular,  but  being  partly  concealed  by  a  band  of 
fibrous  tiesuej  doubts    are  still  cntertaiiitd  by  some  observers   as  to  whether 
tbe  structure  known  under  tbiB  name  is  of  a  muBoular  or  ligamt^ntonf^  nature. 
Arisit?g  from  tbe  gipiuous  process  of  the  iphencnd  bone,  and  slightly  from 
the    cartilflginoiis  part  of  tb**  Euatachiaa  Inbe,  it  i»  directed  backwards, 
■  parses  through  the  GlaKerbn  fiasure,  and  is  inierted  into  the  neokofthd 
inftUeu£i|  just  above  tbe  root  of  the  prooetsui  gradlifc 

The  laxator  iymptini  minor  of  SiSmmerring  {poalerior  Itffametit  qf  the  infdlcti*i  Llncke) 
i-i  m:ide  up  of  redd  Lib  fibres,  which  are  fixed  at  one  end  to  tbe  Upper  ami  brtck  part  of 
tbe  external  auditory  meatuj^,  pa^s  fom^ards  and  inwards  between  tbe  middle  and 
inaer  buyers  of  the  membniTi!!  trinpaiiit  and  are  inserted  into  the  oaier  border  of  the 
handle  of  the  maUeui,  and  Ibc  ^hurt  pro«^^a  near  it.  Summcrring.  Icoaes  Organ! 
Auditfe  Hum  aid,  1301. 

The  sfapfdius  h  a  very  diBtinet  muscle,  but  U  hid  within  the  honC)  heinff 
lodged  in  the  def^ceufiing  part  of  the  aqneductna  Fallopii  and  in  the  hollow 
of  the  pyramid.  The  tendon  if^snett  from  tbe  aperture  at  the  apex  of  that 
litik  eletatiou,  and  passing  forwards,  surrounded  by  a  fibrous  bbe.*Lth^  ia 
i  oner  ted  into  tbe  neck  of  the  stapes  posteriorly,  close  to  the  articulation  of 
that  bone  with  the  lenticular  procei^^  of  the  in  ens, 

A  yery  blende r  npine  of  bone  baa  been  fonnd  ocea-^ionnllj  in  the  feodqn  of  ibe 
^lax^loa  in  man:  and  a  similar  piece  of  bone,  though  of  a  rounder  shape^  cxUts  iron- 
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^tftiitly  in  ibe  hont,  the  ox,  am!  otiicr  animala.    Tlib  cireiimstM^ce  i»  the  mow  itil«> 

r  rca^Uii;^  wlieQ  it  la  rem4imber«il  thiit  cartilftge  occupies  tbe  positton  of  the  aiaptidtMs 

'efon:  the  mi]'*elc  is  ilerdoped.     (P.  ti6  and  fig.  ft2S.) 

Adioni. — The  niA] lent  and  incua  mo^e  together  round  an  nxi^i  extending  backvvard^ 

I  the  nttaehment  of  the  pf<5eefl.^da  guidlw  of  the  mjillea?!  in  the  Glasprinu    fi*sur« 

^  |fc«  ottiiclim^tit  of  the  nhort  process  of  the  incng  posl^riorfy.     The  tendon  of  the 

eoior  i^rmpoiii  mtt»elis  pasamg  from  within  to  be  itid^rted  beh^w  that  Ibi;,  puHs  lh<^ 

fcndle  of  tbe  nmllen^  iikwmrdi,  while  the  laxator  tympnni  i averted  .ahave  that  liue«  by 

Blling  the  head  of  the  bosc  Inwurda^  moves  the  hatitllo  otiLvrard^^     The  incus,  tiiovhis' 

ftlotig  with  the  malleni^  ptj^hes  the  stiipes  Inwiirds  towanU  thti  inteniil  e^r  when  the 

membniti^  tympini  h  made  tight,  and  mthdiuw,^  that  bone  from  the  feacstm  ovalia, 

when  the  membranii  tjmpanl  h  relaxed.     But  the  cavitj  of  the  inner  eir  U  full  of  i 


Fig*  505. — OctujiE  or  THR  Trrrr  Small  Bovks  or 
THi  Lkft  Ear  a^  sekn  from  brfokb,     f 
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Thh  fiimre  is  designed  to  iUustrate  the  eBect  of 
«riion  of  the  ieneor  and  laKator  nitisdt^  of  the 
ijTiSpaiiie  rtteinhmne  iti  i^nnne^tinn  with  their  rpfntiotl 
I  tljie  attt  of  mUitji^ii  oT  the  inaUtua.  a,  a,  the 
h^  th^  incus  neen  Ivhind  it;  e^  the  Hitipa  ; 
the  loner  part  of  the  mcfitiie  esttcrotiH  cl(i*eU 
hj  the  tymfu4oie  merahinuev  of  wbieh  the  poat'.*fior 
LliJklf  ia  r«^jnra(;nUd ;  tht'  nxis  of  rot^itiim  of  llie 
lilsfiil^us  b^Hig  eofjpoeed  to  pjLsa  through  a  point  tit 
Lihii  root  of  the  pru>Qeaaaa  |i;nicilta,  17;  the  liue  '^j  indi- 

the  direction  and  poi<iti'>ii  of  the  tendt^n  of  the  leosur  iyiii|Daol  palling  the  luwef 
^  ©f  the  malkoji  iiiwanl?*,  the  line  /,  ih%%  of  the  la^nior  t3fai[Kmi  pulling  inwards  the 
r  li%}t  of  the  Eun1leu.^% 

liqmd ;  and  ita  walls  are  ttny  ieldiu^«  except  at  the  fencttni  rotunda ;  when,  ther«- 

ftipe,  the  atipc?*  U  pushed  inwards  the  ^secondary  m!?mbrnne  of  the  tympanum,  which 

hhttrktt  up  the  f<*neiitrA  pHunda,  muit  be  made  ten^^  by  pressure  from  within.     The 

.Miachiiient  of  the  Imndle  of  the  mallcua,  however,  to  the  memhrana  tympani  allows 

I  greater  freedom  of  mo¥emeut  to  that  process  than  is  allowed  to  the  et^pe^  by  the 

1  lii^taeni  of  Itj  baj^e^  a.nd  wheu  the  mo\*ement  of  the  stapes  ceasea,  It  is  plain  that  the 

I  mallear  in  any  movement  mu^t  rotate  ou  the  head  of  tlie  incua  ;  and  hencc^  probablyp 

I  the  ii«c«asity  of  a  moireable  nrtlcuLaiiou   hetwoeu  those  bouea.     The  aettou  of  the 

illApedlxift  muscle  U  oUrlously  to  draw  the  head  of  the  »tapes  bockward^^  in  doing  which 

rilie  binder  end  of  the  hase  of  that  bnne  will  be  presicd  against  the  margin  of  the 

rivooiira  crTaU«»  while  the  fore  part  wilt  be  withdrawn  from  the  fenestra.     The  object 

'  gained  by  this  movement  of  the  stapea  is  not  sufficiently  a-'*certi*incd ;  but  it  is  at  leaat 

evident  that,  it  the  f^Upes  be  prei^^d  In  wards  by  the  incus  in  the  iM:tion  of  the  ten^r 

tjmpauL  the  st^ipediui  muscle,  if  then  contracted,  will  modify  the  presfiurc  oti  the 

internal  ear.     It  is  conceivabto  that  the  ^tapcdlujj  may  thus  protect  the  sensitive  part 

of  the  ear  to  a  cofUin  ext<^nt  from  excessive  stimulation  of  the  auditory  nervei. 


THE    L1NIX0    MEMBn^KK    OF    THK    TVMfaSfUM. 

The  maooufr  membrane  of  thti  tymp^uiua]  u  continuona  wilh  that  of  the 

phmynx  throngh  tho  Eustachian  tul^e,  and  is  further  prolonged  from  the 

tyiopAntim  baclcwn^rdu  itito  the  tnastoid  cell^      Two  fohls  which  cross  the 

lltfMdfch  of  the  cavity  d^ncend  from  the  part  of  the  nii^mbrane  which  linee 

^  tb«  roof«    The  o^ntortcir  fold  dcflcendB  to  turn  round  ibe  tendon  of  the  temor 

tymjvani  muscle  j  the  posterior  fold  passes  round  thy  atupfs.      The  malleus 

aud  incus  are  invoated  by  the  lining  of  the  outer  wall  of  the  cavity.     The 

muooua  membnme  which  lin^B  the  eartilaginoufl  part  of  the  Eustachian  tuU« 

'  li^emblcs  muth  tho  membrane  of  tlie  pharynx,  with  which  it  ia  imm©diat»ly 

,  coDtinuoLui  ;  it  ia  tluek  and  rawcularj  and  is  covered    by  several  lay  era  i 

lamtaar  epitheiium  with  vibratik  cilia,  and  is   proviiled  with   many  aimi 

mncoua  glanik  which  pour  out  a  thiek  secret' on  :  in  the  neaeoiiH  part  t^  * 
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luhi'^  hiiwoFer,  this  niemliniiio  l>eci>me«  ^aiiually  thinrier,  lu  tbo  tymp;i- 
tium  aud  Lliu  nna.sti>i*l  celH  it  fa  p?il*ir^  thitinar  nud  lesa  Vpwculivr,  and  ^t^creU^s 
n  loss  vmMil,  but  yoUowiih  tliiid.  The  epitlieliiini  in  the  tympanic  cavity  Is 
ulsij  ciliatciiL  The  cilia,  however,  atg  iisnally  absent  from  the  part  which 
IJii**^  the  tuemhrana  tympaiiL  (Kolliker,  Haiidhnch,  p.  COl)* 


tnc   VESRKU^    AXD    KRUVRa    OF   THE   TTM^AKCrM. 

The  at*iet'ii'$  of  the  tyrapunum,  though  very  a^nallj  ard  numeroti^,  and 
are  derived  from  several  branches  of  tho  external,  and  frotu  the  internal 
carotid. 

The  fore  part  or  the  cavity  ia  supplied  chiefly  by  the  tjtmpamc  hratMck  of  the  internal 
maxillary  (p.  356),  which  enters  hy  the  fissure  of  Olos^n  The  hEic-k  part  of  Oie 
aiHty,  indudiiij^  the  taaatoiJ  cells,  receives  ita  urtcriea  from  the  Hft/h-fiiftjffjijft  hrant^k 
of  the  poAterior  auriailar  artery  (p.  Sa3),  ^bkh  U  cmidaclGd  te  the  tj  in  pan  am  by  the 
aquodtiet  of  Fallopitis.  These  two  arteries  form  by  their  anaBlomosiA  a  vaacidar  cirde 
round  the  margtn  of  thf'  membnuia  iympunu  The  b mailer  arteriea  of  iho  tvmpaTuim 
are*  Ihe  pfftft^al  brfntrh  of  the  midtile  meningeal,  which  ciitefd  through  the  fnnUf^ 
Ftdhrpii ;  braachc9  through  the  In^ne  from  the  iniermff  ciuolid  artery,  furnished  from 
that  vcf^l  whiUt  in  the  caratkl  canal ;  and  oa'asionEiUy  a  tirif  along  th«  Buataehmu 
tube  from  the  tucemlinfj  phanfitfjttd  artery* 

The  veins  of  the  Lympanuni  [ictur  ihcir  t^ontcnts  ihrough  the  mldille  mcnin^aJ  ami 
pharyogeat  Teini^,  and  through  a  pkxm  near  the  articulation  of  the  lower  Jaw,  into  the 
internal  jngttlar  vein. 

Ni^rvi'^* — The  tympanum  coutaius  nnmerona  nerves  ;  for,  besidea  those 
whicli  supply  th<i*  partM  of  th«  mi<ldl«  ear,  there  are  (toveral  which  eerre 
mertJj  to  tjonnect  nerves  of  diiferent  origin. 

The  lining  membrane  of  the  tyrapaMum  ia  supplied  by  filaments  from  tha 
plexus  (tympanic  plexua),  which  occiipi^iB  the  shallow  grooves  on  the  inner 
WiJl  of  the  cavity  J  particularly  on  the  surface  of  the  promontory. 

The  tympanic  jiftjtas  ia  formed  by  the  eommutiicationB  between,  Xatj  the 
tijmpfifiic  branch  (nerve  of  Jacobflcm)  from  tlie  petrous  ganglion  of  the  glosso- 
pharyngeal ;  2nd  J  &  Jilam*i7it  from  the  Cftrotid  plexus  of  the  aympatbetic  ;  3rd  ; 
A  branch  which  joins  the  great  »uperjiclal  petrosal  ne^tje,  from  the  Vidian  ; 
4th  and  lastly,  the  imnll  supftji^ial  fietroial  nertje,  from  Uie  otic  ganglion. 

Fig,  S0$.— ViKW  OF  THE  Tymfakio 
?LMXtrs  ov  KiavES  (after  Hlrsclift^KJ 
and  LevetUd), 

6^  Bpheno'pahitijie  gufig?(oti ;  7,  Vidian 
iieiTe ;  8,  great  ttiperficiid  petri'Bul 
utrve ;  9,  earrittd  branch  of  the  Viilian 
nerve  ;  10,  pait  of  the  sixth  aerve  coa- 
nvci^  by  twigs  with  the  symjiathetie  i 
11,  mperior  cervical  gauglinn  of  tlie 
sympftthftic ;  12,  carotid  branch-  13* 
fttcittl  nerve ;  I  i,  glosso  .pharyngeal 
DerTe ;  3  5,  iii^rve  of  Jaco^nson  ;  1(*,  ita 
twig  to  the  itytnpathGtie ;  3  7^  fdanieut 
to  the  fenestra  rotunda  j  18,  fdament  to 
the  Kurtnchian  tube  J  ^9,  ^lament  to  the 
30,  tiiiiiiti  of  extf^mal  deep  petroisal  nerre  with  the  l(?saer  superficial 
|»etre«ftl ;  21,  internal  iJijqp  petroffil  twig  unitiug  wiLh  the  great  BUpcrfieial  petrofah 

The  nerve  of  Jncobaon  enters  the  tyuipanum  by  a  femali  faramcn  near  il*j  floor, 

'  which  forma  the  upper  end  of  a  iihort  canal  in  the  petrouii  portion  of  the  temporal 

booe*  beginning  at  ihe  lka»e  of  the  efcull  between  the  carotid  fciramen  nnd  thejngular 
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fMi«t  Tlie  nerve  fr^m  the  carotid  plexus  U  above  and  In  front  of  ttiLi,  and  passes 
through  the  bone  liireet^Iy  from  the  carotid  canal.  The  branch  to  the  ^reat  anperfioLal 
(M!tro6al  nerve  U  lodged  in  a  canat  which  opens  on  the  iancr  wall  of  the  tympanam  In 
front  of  the  feiie^tra  oralU.  Tht>  &ma\l  AUp«rfickl  petro^l  nerve  alio  eaten  at  %h& 
f«^re  part  of  the  «ivitj  beneath  tho  canal  for  the  tenaor  tjmpaiiL 

iVfrfes  t&  Mu^chjt, — ^Tlie  tensor  tynapani  muscle  obtains  its  nerve  from 
the  oiie  gangliDH  (aee  fig.  410)  ;  tb^  laiator  tympani  ia  aaid  to  be  auppHed 
hf  the  chorda  tympani  ;  and  the  stapedius  i»  figured  by  Sdmmening  aa 
receiving  a  filament  from  the  facial  nerve. 

The  chorda  tympfUii  ia  tDveBted  by  a  tubular  redecUon  of  tlte  lining  mem- 
brane of  the  tympanum  ;  Its  comrae  acroaa  the  cavity  haa  already  been 
described  (p*  GU). 


THE   IMTERN^AL   EAR^  OR   LABYRIKTH, 

The  inner,  or  senaory  part  of  th»  organ  of  bearingj  h  contained  in  iho 
petroiM  portion  of  the  temporal  bone.  It  <3onaiatfl  of  a  cavity-^the  oaaeoua 
labyrinth — hollowed  out  of  the  bone,  and  of  the  membr annua  labyrinth  con- 
tained within  the  oflseous  walla. 


Pig  507, — Right  Boitt  L&Brai¥tn,  vtiwKD 
faoM   TAB  QcFTaa    Stni   (aftat  Sommi^r- 


Fig.  m* 


The  spedmen  h^re  represetiied  m  pre- 
pared  by  separatiDg  piocemeal  the  looser 
■ubatiioce  vf  tilt!  pett-oui  lioae  fn^ia  the  deoBe 
wjilb  which  immediati*ly  eoclufle  the  hihv- 
rinlb.  If  the  viEstibule;  %  feneetm  oyhIIb; 
a,  snpijTiQr  semicircalar  canal ;  4,  horUotital 
or  eiternat  cacAl ;  5,  posterior  canal  -  *, 
iiUpuUfli  of  the  s^mldrcuLar  canida ;  6^  first 
larn  of  the  0ochle« ;  7,  Becond  turn ;  8, 
ipct;  9,  fen  est  m  rotanda.  The  smaller 
figure  Id  ontUrie  helew  ah«iwi  the  tuLtaml 


mie  QsteauB  lohyrifUh  h  Inoompletely 
divided  iuto  three  j^arta,   named   the 
vestibule^  the  setniciroukr  canals^  ajid 
the  cochlea,      Thay  arc  lined  throughout  by  a  Uiin  membrwie,  within  whbb" 
there  la  a  clt^ar  fluid  named  perilymph* 

The  mf.mhraiiQu$  l^f/ijrmih  ia  contained  within  the  bony  labyrinth,  and, 
being  amaller  than  it,  leaves  a  space  between  the  two,  occupied  by  the  pen* 
ijmpli  juiit  referred  to.  The  membranoua  stmctore  tupporta  numemua 
minxit43  rami6 cations  of  the  auditory  nerve^  and  endoaea  a  fluid  iLamed  the 
endolyniph^ 


TfiB  oasBOus  t*khrnurm^ 

Thm  v6ritimh  forma  a  central  chamber  of  the   labyrinth^  whicb  commiuai^ 
I  m  front  with  the  cochlea,  beh-ind  with  the  iiemicirculAr  c&nak,  on   the 
otiter  sid&  with  the  cavity  of  the  tympaauoi,  and  on  the  inner  aide  with  tbje 
tneatui  auditoriufl  intemua,     Tlie  veatibule  is  irregularly  ovoidal  ia   aba| 
from  before  back  ward  a,  aud  is  slightly  flattened  or  compreeaed  from  witllOl 
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inwards  :  except  in  the  last-mentioned  direction,  in  which  it  is  somewhat 
smaller,  it  measures  about  j^th  of  an  inch  in  diameter. 

The  outer  wall  which  separates  it  from  the  cavity  of  the  tympanum,  is 
perforated  by  the  fenestra  ovalis,  which  in  the  recent  state  is  closed  by  the 
base  of  the  sttipcs  and  its  nunular  ligament. 

At  the  fore  part  of  the  inner  wall  is  a  small  round  pit,  the  fovea  hemi- 
apherica^  pierced  with  many  small  holes,  which  serve  to  transmit  branches  of 
Uio  Auditory  nerve  from  the  internal  auditory  meatus.  This  fossa  is  limited 
behind  by  a  vortical  ridge  named  crista  veatibnli  or  eminentia  pyramidalis. 
Behind  the  crest  is  the  small  oblique  opening  of  a  canal,  the  aqueduct  of  the 
vestibxilef  which  extends  to  the  posterior  surface  of  the  bone,  and  transmits 
A  small  vein  in  a  tubular  prolongation  of  membrane. 

In  the  roof  is  an  oval  depression,  placed  somewhat  transversely,  fotfea 
hemi-eUipticay  whose  inner  part  is  separated  by  the  crest  from  the  hemi- 
apherical  fossa. 

At  the  back  part  of  the  vestibule  are  five  round  apertures,  leading  into 
the  semicircular  canals :  and  at  the  iQwer  and  fore  part  of  the  cavity  is  a 
larger  opening,  which  communicates  with  the  scala  yestibuli  of  the  cochlea — 
aperifira  Mcaivt  vestibuli. 

The  semicircular  canals  are  three  bony  tubes,  situate  above  and  behind 
the  Yostibule,  into  which  they  open  b^  five  apertures,  the  contiguous  ends  of 

Fig.  508.  Pig.  608. — View  of  the  Interior  of  the 

^  Left  LABTRiNin  (from  Sommcrring).     |* 

The  bony  wall  of  tbe  labyrinth  is  removed 
snperiorly  and  externally.  1,  fovea  hemi- 
elliptica;  2,  fovea  hemispherica ;  8,  common 
opening  of  the  superior  and  posterior  semi- 
circular canals ;  4,  opening  of  the  aqueduct 
of  the  vestibule;  5,  the  superior,  6,  the 
posterior,  and  7,  the  external  semicircular 
canals ;  8,  spiral  tube  of  the  cochlea  (scala 
tympani) ;  9,  opening  of  the  aqueduct  of  the 
cochlea;  10,  placed  on  the  lamina  spiralis 
in  the  scala  vestibuli. 

two  of  the  canals  being  joined.  They 
are  unequal  in  length,  but  each  tube 
is  bent  so  as  to  form  about  two-thirds  of  a  circle ;  and  each  presents,  at  one 
end,  a  slightly  dilated  part,  called  the  ampulla.  The  canals  are  compressed 
laterally,  and  measure  across  aboat  ^\^th  of  an  inch ;  but  in  the  ampulla  each 
has  a  diameter  of  Ath  of  an  inch. 

The  canals  differ  from  one  another  in  position  with  regard  to  the  vestibule, 
in  direction,  and  in  length.  The  superior  semicircular  canal  is  vertical  and 
transverse  ;  and,  rising  above  any  other  part  of  the  labyrinth,  its  place  is 
indicated  by  a  smooth  arched  projection  on  the  upper  surface  of  the 
bono.  The  ampuUary  end  of  this  canal  is  the  anterior,  and  opens  by 
a  distinct  orifice  into  the  upper  part  of  the  vestibule ;  whilst  the  oppo- 
site extremity  joins  the  non-dilated  end  of  the  posterior  semicircular 
canal,  and  opens  by  a  common  aperture  with  it  into  the  back  part  of 
tlio  vestibule.  The  posterior  semicircular  canal,  vertical  and  longitudinal 
in  direction,  is  the  longest  of  the  three  tubes:  its  ampullary  end  is 
plactHl  at  the  lower  and  back  part  of  the  vestibule ;  and  the  opposite 
end   joins  in  the    common    canal    above   described.     The    external   semi- 
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circular  canal  arches  horizontaUy  outwards,  and  opens  by  two  distinct 
oriBces  into  the  upper  and  back  part  of  the  vestibule.  This  canal  is  shorter 
than  eitlier  of  the  other  two :  its  ampulla  is  at  the  outer  end,  jubt  above  the 
fenestra  oval  is. 

FiR.  r>09. 


Pig.  609. — Views  of  a  Cast  op  the  Ihtewor  of  the  Labtrihth  (from  Henle).    f 

Such  casts  may  easily  be  made  in  fa8i)>le  metals  and  give  a  very  correct  view  of  the 
f«»rin  of  the  different  parts  of  the  labyrinthic  cavity.  A,  view  of  the  left  labyrinth  from 
the  outer  side;  B,  the  right  labyrinth  from  the  inner  side;  C,  the  left  labyrinth  from 
above;  «,  the  superior,  Pf  the  ))08tcrior,  and  e,  the  external  semicircular  canals;  a,  their 
several  ampullfn;  r  c,  fovea  hemi-elliptica  of  the  vestibule;  r  «,  fovea  hemispherica ;  a  v, 
aqueduct  of  the  vestibule;  /o,  fenestra  ovalis;  /r,  fenestra  rotunda;  c,  the  coiled  tulie 
of  the  cochlea ;  cf,  the  first  part  of  the  tube  towards  the  biise  with  the  tractus  furami- 
nofios  spiralis. 

The  cocfiha  is  the  most  anterior  division  of  the  internal  ear.  When  the 
dense  bony  substance,  in  which  it  lies  imbedded,  is  picked  away,  the 
cochlea  presents  the  form  of  a  blunt  cone,  the  base  of  which  is  turned 
towards  the  internal  auditory  meatus,  whilst  the  apex  is  directed  outwards, 
with  an  inclination  forwards  and  downwards,  and  is  close  to  the  canal  for  the 
tensor  tympani  muscle.  It  measures  about  a  quarter  of  an  inch  in  length, 
and  the  same  in  breadth  at  the  base.  The  osseous  part  of  the  cochlea  con- 
sists of  a  gradually  tapering  spiral  tube,  the  inner  wall  of  which  is  formed 
by  the  central  column,  or  modiolus^  round  which  it 
winds,  and  which  is  partially  divided  along  its  whole 
extent  by  a  spiral  lamina,  projecting  into  it  from  the 
modiolus.  From  this  osseous  spiral  lamina  membranous 
structures  are  stretched  across  to  the  outer  wall  of  the 
tube,  and  thus  are  completely  separated  two  passages 
or  scahe,  one  on  each  side  of  the  spiral  lamina,  which 
communicate  one  with  the  other  by  only  a  small  open- 
ing, named  helicotrema,  placed  at  the  apex  of  the 
cochlea. 

Pig.  510. — Osseous  Labtrirth  of  the  Barn  Owl  (Strix 
Flammea)  (from  Brcschet).     f 

1,  semicircalar  canals;  2,  vestibule;  3,  ooehlea  in  the  form 
of  a  short  straight  tube. 

That  the  cochlea  is  justly  to  be  considered  as  an  elongated  tube,  coiled 
spirally  on  the  modiolus,  is  illustrated  by  the  simple  pouoh-Uke  form  of  the 
rudimentary  cochlea  of  birds. 

The  spiral  catuxl  of  the  cochlea  is  about  an  inch  and  a  half  long,  and 
aboot  the  tenth  of  an  inch  in  diameter  in  its  widest  part  ut 


Fig.  610. 
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ment,  Froai  tlvia  point  the  canal  mukes  two  tnma  and  &  liaJf  roimd  the 
ceutnU  pillar  (froin  left  to  right  iti  the  right  ear,  ami  iu  the  opfw^ii*? 
direction  in  thy  left  eai),  and  onda  by  ftn  arched  and  cloaetl  extremity  called 
the  CHjKfht  which  foraia  tlio  apex  of  the  t^ochloa.  Tb€s  firyt  coil,  being  much 
the  widest  iu  its  curve  and  comi>oaed  of  th^  lurgoat  p^jrtion  of  the  tube, 
nearly  hides  the  second  tiirri  fiiim  viewr ;  find  bulging  somewhat  into  tht.* 
tyin|«inum,  forms  the  round  elev^vtion  on  the  inner  wall  of  that  cjivity  called 
the  promontory* 


Fig.  51 L 


Fig.  612. 


Fig*  611, — BiAOHAHMiTio  Vjew  of  thm  Caital  of  tub  CocntWA  laid  opkk,     | 

1,  moiliolm  or  central  pilUr;  2,  placed  on  three  tarua  of  the  laiama  aplralisj  3, 
tjrui^'Aiu ;  4p  §mU  ireitibtiti. 

Fig.  613,— ViKw  OF  *nK  Oasious  Oocolba  diviuxd  TnnooGU  tns  Mippw 
(frtUD  AiiiolJ).     I 

1,  erntml  cAijftl  of  the  modioltu;  2,  Umina  fipimli^  oasaa  ^  Sj  acalft  tjmi>aiii  ;  4^  aPnU 
featibiiU  ;  5,  pnrouii  Rubtitance  of  the  modicjlus  near  one  of  the  sectiona  of  Ibe  canalla 
sfiimlii  uit)dioli, 

Tlie  moitiohs  (columella  cochloae)  forms  the  central  pillar  or  axis  rouml 
which  turn  the  spiral  tube  and  the  ^pi^^d  lamina.  It  h  much  thlekej^t 
wUhiri  the  first  turn  of  the  cochlea,  and  rapidly  diminifthea  iu  size  in  the 
auooocdiug  parta.  The  outer  eurfaee  is  denBc,  being,  in  fact,  composed  of  the 
walls  of  the  spiral  tube  ;  but  the  centre  ia  soft  %ud  apongy  m  f or  aa  the  Ust 
half  coil  J  and  h  pierced  by  many  small  canalsp  for  the  paasifo  of  the  ni^rveft 
and  veaficlB  to  the  lamina  spiralis:  one  of  these  canals^  larger  thau  the  rest 
(cuiia/u  centftiJk  modt</li)^  tuna  fi-om  the  base  through  the  centre  of  the 
moiliolua. 

The  hmtma  »pir€^h  omta  is  a  thin,  flat  plate »  growing  from  and  windiDg 
round  the  modiolus,  and  projecting  into  the  spiral  tube,  so  aa  to  divide  it 
partly  into  twa  It^  free  margin,  which  gives  attachment  in  the  recent 
state  to  the  membranous  septum,  or  zone,  does  not  reach  farther  than  about 
half  of  the  distauo©  between  the  modiolus  and  the  outer  wall  of  the  Bpiral 
tube.  Tha  osseous  lamina  terminators  close  to  the  apex  of  the  cochlea  in  a 
hook -like  process  (hamulus),  which  partly  bounds  the  helicotrema* 

The  lamina  is  thin  and  dense  towards  its  free  margiu  ;  but  near  the 
modiolus  it  h  com|)oned  of  two  deuse  outer  pl»tea  enclosing  a  more  open 
and  spongy  structure,  in  which  are  numerous  small  caualsj  continuous,  but 
running  at  rigtit  anglea  with  the  canals  in  the  centre  of  the  modiolus^  In 
theae  the  nerves  and  vessels  are  lodged  :  they  terminate  on  the  inferior  or 
tympanic  aspect  of  the  lanjina^  and  the  line  of  their  orifices  forms  the  tradu* 
/oramiHOAus  iipitalis*  Winding  ronnd  the  modiolus,  clo<9e  to  the  lamina 
spirnlis,  is  a  small  canal,  oamcd  by  Rosenthal  the  cafialu  jtpiraJh  modiiflL 

The  jtci4fr.  iu  the  o&S4?oiis  cochlea  are  two  iu  number^  distinguished  aa  the 

ila  tympimi  and  sca!a  veKlibnli. 
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The  scala  tympaniy  tho  portion  of  tbo  tube  on  the  baHal  side  of  the  lamiua 
Kpiralis,  commences  at  the  fenestra  rotunda,  where  in  the  recent  state  it  is 
separated  from  the  tympanum  by  the  secondary  membrana  tympanL  Near 
its  commencement  is  the  orifice  of  a  small  canal  aqueductus  cochlecSf  which 
extends  downwards  and  inwards  .through  the  substance  of  the  petrous  part 
of  the  temporal  bone  to  near  the  jugular  fossa,  and  transmits  a  small  vein. 
The  surface  of  the  spiral  lamina  which  looks  towards  this  scala  is  marked 
with  numerous  transverse  striie.  The  scala  vestibuli  is  rather  narrower  than 
the  scala  tympani  in  the  first  turn  of  the  cochlea  ;  it  commences  from  the 
cavity  of  the  vestibule,  and  communicates,  as  already  described,  with  the 
scala  tympani  at  the  apex  of  the  modiolus. 

The  lining  membrane  of  the  osseous  labyrinth, — This  is  a  thin  membrane 
(periosteum?),  which  closely  adheres  to  the  whole  inner  surface  of  the 
several  parts  of  the  labyrinthic  cavity  just  aescribed.  It  has  no  con- 
tinuity with  the  lining  membrane  of  the  tympanum,  being  stretched 
across  the  openings  of  the  round  and  oval  fenestrae.  It  is  composed  of 
fibres  of  connective  tissue.  Its  outer  surface  is  rough,  and  adheres  closely, 
like  periosteum,  to  the  bone:  the  inner  surface  is  pale  and  smooth,  is 
covered  with  a  single  layer  of  epithelium,  like  that  of  the  arachnoid,  and 
secretes  a  thin,  slightly  albuminous  or  serous  fluid.  This  secretion,  known 
as  the  liquor  Cotunnii,  or  pei-Uymph,  separates  the  membranous  from  the 
osseous  labyrinth  in  the  vestibule  and  semicircular  canals,  occupies  the 
cavities  of  the  scala  tympani  and  scala  vestibuli  in  the  cochlea,  and  is 
continued  into  the  aqueducts  as  far  as  the  membrane  lining  these  passages 
remains  pervious. 

THE   MEMBRANOUS   LABYRINTH. 

Within  the  osseous  labyrinth,  and  separated  from  its  lining  membrane  by 
the  perilymph,  membranous  structures  exist  in  which  the  ultimate  ramifi- 
cations  of  the  auditory  nerve  arc  spread.  In  the  vestibido  and  semicircular 
canals  these  structures  have  a  general  resemblance  in  form  to  the  com- 
plicated cavity  in  which  they  are  contained.  In  the  cochlea  they  complete 
the  septum  between  the  scalae  already  mentioned,  and  enclose  a  third  spiral 
passage,  the  canalis  membranacea,  the  existence  of  which  has  only  been 
discovered  of  late  years.  The  liquid  contained  within  the  membranous 
labyrinth  is  distinguished  as  endolymph. 

Vestibule. — The  m^mbranmis  vestibule  consists  of  two  closely  connected 
sacs,  and  the  parts  by  which  they  are  united  to  the  membranous  semi- 
circular canals  and  canal  of  the  cochlea. 

The  larger  of  the  two  sacs,  the  common  sinus  or  utricle,  is  of  an  oblong 
form  and  slightly  flattened  from  without  inwards.  It  is  lodged  in  the 
upper  and  bjick  part  of  the  osseous  vestibule,  occupying  the  fovea  hemi- 
elliptica.  Opposite  the  crista  vestibuli  several  small  branches  of  the  audi- 
tory nerve  enter  from  the  foramina  in  the  bone  ;  and  here  the  walls  of  the 
common  sinus  are  thicker  and  more  opaque  than  elsewhere.  The  extre- 
mities of  the  membranous  semicircular  canals  terminate  in  the  cavity  of 
the  common  sinus.  A  small  mass  of  calcareous  particles,  otoliths  or  oto- 
coniay  is  lodged  in  the  wall  of  the  sac.  These  otoliths  are  crystals  of 
carbonate  of  lime,  and  are  described  as  six-sided,  and  pointed  at  their  extre- 
mities. They  are  connected  with  the  wall  of  the  sac  in  a  way  not  yet 
clearly  determined. 

The  smaller  vestibular  vesicle,  the  saccule,  is  more  nearly  spherical  than 
the  common  sinus,  but,  like  it,  is  somewhat  flattened.    The  saccule  ia  €»vt>\id^^\ 
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\  §mm  ptm%  ot  t^  mmtf  of  Um  oineouft  iroeltbults,  clo«e  t0 
1 1^  aah^  v^ttbnli  of  llw  oodttlea^  uid  ta  raootvi»l  into  iLe 
rca  beoiia^imitt,  fiigei  tiie  faotioai  of  wliioii  m»My  braiidit^ 
The  mceidim  ap{ke»fB  1^  ^^e  a  c&dty  disticict  fraoi  th>-it 
it  m  fti****  vilJi  tliit  &m  tbin  witl  de&r  DuUl,  ettdolymi*ht  ami 
trttTflmiift  n  ite  mmlL  It  b  proluaged  Wlovr  iuto  »  short 
M&  fwiiTiinBii^  vlildl  o|ieiis  ttbrupUj  ink)  the  meiiibmnuiia 

Tig.  ilX. 


iil^ — Ttsvs  «i  nil  iKTSxiOft  09  twm  Si««f  LAirujcru  wmt  its  Muisiuifuus 
TiWCtB  MM^  NEftVD  (from  BrttBtsNi),     f 

'  1^  rt^imii  Iftlii-niitK  in  part  reiiioT«d  so  aa  to  dtspkj  the  mem- 
1,  cif  mfnrcmfat  of  Ite  tpix*!  tiibe  of  Uie  «oehte» ;  2,  j^slerior 
ktiyiv  o^OTAd,  dtMiviBi  ili  aeniliruM>tu  cuvi^l  and  &m[}ul1&;  3, 
9m1  iallralj  «p«tted;  4,  nperior  «uift1 ;  5,  ntncului  or  eommon 
f  «|Aht|  4^  Mmle  witli  tta  ololilbt;  7,  placed  oq  the  bmm.^ 
«f  lb«  Till  Testilnli ;  7',  M^la  Ijmpan) ;  S,  mpmbniDuUB 
inalKT  c«B«l ;  P»  «iiipullft  of  ili«  horUaotal,  And  10,  that  of 


•  Ubfnalfc  lad  BArniiu  tviga  detiidied  ;  1,  ^ml  lioiTe  in  the  D)eain« 

■I ;  %  ttBterior  diTuioa  of  Uie  Aodlt^r?  iierv«  ||ntig  bimnchei  to  5,  8, 

t»  1^  vltici*  mad  A«  ftBpnIlb  of  Uie  sapetior  And  esTteriMll  mMA* ;    S,    po«tenor 

eUi^  4 ;  T«  tfe  united  [i«it  uf  Ibt  £a|>ertui-  ftad  paifceiior  ennnU ;  11,  tbe  iii»st«i  iiji- 
lll  «f  1^  ttln«ftl  <«b»L 

SMtirTRimjLm  Cutaia, — l%t  iitaw^rangnj  aemicircTi^ar  mnah  are  about 
F  tliin]  ihm  diuntiar  of  the  <»a«ioiiB  tnbea  in  wliicb  tbej  ore  lod^il^  aud 
)  dQAled  ifito  unptiUio  wilhin  tlic  AinpiilLiiy  enlargement  a  of  tboAe  tuW. 
U  Ilk*  ftsipullm  ibey  aro  thicker  u^d  lets  tr&nsluotut  tbau  in    the  ro^t  of 
'  azlait^  w^  octtrif  fill  thetr  bony  cuea^      That  p«krt  of  oach  fimpulla 
i  k  tovw^  Hie  cotu^nil'  of  the  semiciffole  of  the  canal  is  fr^o  ;  wbibt 
^l^fcaHtt    poztkrn  is  flattened,  receiTed   bmiiohoft  of  uer?cB  and  blood* 
ftiid    {»t«aeiils  ou  its    inner  sorfn^o  m  tnutsTeme  projection,  stiditm 
whicb  partly  diviilt^  the  cavity  into  tiro.      The  wapulbs  Uko- 
I  €4aliths  iii  thetr  epithelial  lining. 

iMr*#«*  9mtiMar  dimthn At  the  iMiitoni  of  the  mf?aiuB  nudi- 

I  ittlAni^  lilt  Midilory  cenre  dividos  into  an  anterior  nnd  a  posteKor 
)»»  which,  brokini  up  into  mintite  filamantSj  pass  through  the  perfora* 
I  of  ih«t  cribriform  pUtci  which  (separates  the  meatus  from   the  internal 
r»  and  art>  dittiihut^d  respectively  to  the  cochlea  and  vi?aUbiile.      In  botti 
iichc!«,  A^  w«ll  as  ID   the   tnink,   there   are   nnzneroua   nerv^-celU,   appa- 
atly  both  with  and  withont  polee.      Th^  vtdiMar  ncrae  dividea  into  live 
iitdi^a,  which  proceed   rt-st|iectiT«ly    to   tlie   utricle,  the   aacoale,    atul    Ihe 
ihftM  smpuUa^  of  Um  semi  circular  oanals  ;  those   for   the   tUri^lu   and  the 
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Buperior  and  exterual  Bemiciroular  canals  enter  tha  cavity  in  a  group  along 
the  crista  vestibuli ;  the  fibrila  for  the  sacculus  enter  the  vestibule  by  a 
smaller  group  of  foramina,  which  are  situated  below  those  just  described, 
and  opeu  at  the  bottom  of  the  fovea  hemispherica  ;  the  branch  for  the  pos- 
terior semicircular  canal  is  long  and  slender,  and  travei-se  a  ssmall  passage 

Pig.  515. 


Fig.  514. 


Fig.  514.->T]IARSVRR8E    SeOTIOB    Of    ORB    OF   TUB    MkMBRANOUS    SeMICIBOOLAB  CaMALS 


(from  Kolliker). 


tSil 

1 


Tliifl  ■pecimen  is  from  the  ear  «f  the  calf:  a,  ezteraal  fibrous  layer  with  interspersed 
nuclei ;  6,  homogeneous  layer ;  c,  epithelial  lining. 

Fig.  515. — AMPULLiB  or  tdb  Superior  anp  Kxtkrnal  Skmicirgular  Cabals  and 
Part  or  the  Common  Sinus,  showino  thb  Arrangement  of  tub  Nbrvbs  (from 
Steifensand.     ^ 

1,  membranous  ampulla  of  the  superior  canal ;  2,  that  of  the  external  canal ;  8,  part 
of  the  common  sinns  ;  4  and  5,  fork -like  swellings  of  the  nerves  at  their  ampullar  dis- 
tribution ;  0,  twig  of  the  auditory  nerve  spreading  in  the  common  sinus. 

in  the  bone  behind  the  foramiua  for  the  nerve  of  the  nacculus.  The  nerves 
of  the  ampul  lie  enter  the  flattened  or  least  prominent  side  of  the  ampuUsB, 
where  they  each  form  a  forked  swelling,  which  corresponds  with  the  trans- 
verse septum  already  described,  in  the  interior  of  the  dilatation.  No 
filaments  have  been  found  extending  to  any  other  parts  of  the  semicircular 
canals. 

Microscopic  sinicture, — The  walls  of    the  common  sinus,  sacculus  and 
membranous  semicircular  canals  are  in  general  semitransparent ;  but  they 
are  thicker  and  more  opaque  where  nerves  and  vessels  enter.     On    the 
outer  surface  is  a  layer  of  minutely  ramified  blood-vessels  and  loose  tissue, 
wliich  contains  irregular  pigment-cells  :  within  this  is  a  trtmsparent  layer, 
faintly  fibrillated,  and  presenting  elongated  nuclei  when  acetic  acid  is  added : 
lining  the  interior  is  an    epithelial    layer    of   polygonal    nucleated 
The  mode  of  ending  of  the  nerves  in  the  membranous  substance  i 
vestibule  and  semicircular  canals  Is  difficult  to  invefitigate,  on  acoo 
the  minuteness  and  delicacy  of  the  parts  ;  for  this  reason   also  ob 
have  had  recourse  in  great  measure  to  the  examination  of  the  V6k 
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Antl  semidf^ular  caunta  in  fbliefl,  in  whioh  thej  are  of  Urgd  size*  I^Lt"* 
iubj«ctetill  r^quir^.^  further  research,  but  it  appt-ars  to  be  pretty  oertaiu 
from  the  Qhllt^^vfttions  of  Kekh,  the  aitccessive  pnpers  of  M.  and  F.  E. 
Schiiltze«  and  the  oorroboimtuig  observations  of  K5lUker,  that  the  nurxs 
fibrea  break  up  in  the  tnin»|Mircnt  layer  into  minute  ramifications,  whic^ 
euter  the  i?pithelitim  and  form  betwt?eu  the  epithelial  cells  spindle- ihaped ' 
nucleated  hodiea  with  elongated  extt^mittefl.  There  have  also  been  ob* 
servwl  long  hair- like  pro^^essea^  Jila  rtcti^ficfi,  projecting  into  the  cavity, 
lieyoiid  the  epithelial  Biirface  of  the  ridge  of  the  ampuUie,  and  Ukewieo  , 
in   the  sais ;    and  the   actual  continuity  of    theKo  hairs  with  the  nerre-  ^ 

I  termliiationa   has    been    in    one    iu stance    obaerveti    by    F.    E,    Schultste. 

)  Aeoordiug  to  Lang  the  hair^  are  only  the  altereti  remain  a  of  a  delicate  cap 

^  of  lia»ne  on  the  surface  of  the  epithelium,  — (Kolliker'i  Gewehekhre,    4th 

»t4,,  p.  694) 


Fig.  517* 


F%.  516, —Lart  CoonLSi  ur  a  Celild  ac>va  Wteiiaa  Old,  opened  (from  Hddieil).    \ 

Tb«  drawing  wius  takt^u  from  a  Bpnotmen  wliicb  kad  been  preserved  in  nleoba?,  and  was  * 
AA«rw&rda  dried ;  ibe  e«ction  is  made  bo  a»  ta  s.how  tbe  loittlufi  npirali^  scalos,  ami 
«ocldear  e&nal  in  caoh  of  tb«  tbroe  colli  t  %ht  memWanous  BpirtU  Ifvrniaiv  h  preeerreil, 
hut  tko  nppe^mDcea  ci>nnected  with  the  organ  of  Carti^  J^e,,  buve  beeu  lo^t  from  drjiiig, 
I  f  r*  fenestra  ratumJii  wUb  ita  membrane;  c  t,  fifala  tjtii^iaiii^  a  v^  seal!!  vestibt^U  ;  /  t, 
p  lamina  iplralii ;  hj  bjimulua;  e  c^  canalis  eocblea*  ;  c/|  opetiiiig  of  the  aquediiclus 
cochlov. 

Fig.  517.— VaiTiaiL  Section  cf  f  fl«  Coohlba  o?  a  F^btal  CjiLr  (from  Kwlliker^*    J 

In  tbii  Bpedmea  tbe  externiil  vftll  wn3  ossified,  but  the  modiolan  And  ipital  lamina 
were  still  C4rtil»^incni8 ;  the  eectba  ehaws  in  each  jiart  of  the  cocltiear  tn!>e  tbe  two 
9cnli^  vitb  the  inter medLate  canntia  ccchiete  and  Isimina  BpirrnliA;  tb«i  mdmthjg  lines  in 
the  modloluB  iadii^te  the  pasaage  of  the  audi  to  rj  Derrt-^a  towards  the  spiral  lamina. 

CocvLEA.^ — The  fntfnhranoits  cochlcu  has  tlie  form  of  a  three-sided 
tnb^,  the  canalis  membranacea,  iuterpoued  between  the  BCiala  veitibiili 
and  the  $eala  ijmpanL  The  peripheral  wall  of  thif^  aitxal  ii  formed  by 
piirt  of  the  oneediiFi  cochlea,  and  on  ila  other  Biiles  it  ia  bounded  by  the 
baBilur  membriine  and  membrane  of  Reis^iner  respectively*  while  at  ita 
inner  angle  is  a  structure  niimed  ILmbuB  lammte  Bpindin,  and  in  ita  interior, 
renting  on  the  baf^iJnr  membraue,  is  the  orj^an  of  Corti  with  the  membrana 
Ptectoria  covering  It.      Each  of  these  part;*  requireft  deBcription. 

The  mtmhrnna  haaUufijt^  or  lamina  njnnditi  nttmbrana^^eiif  u  atretohed 
acman  from  the  fme  margin  (labium  tympanieum)  of  the  usaeaus  lununa  to 
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ibo  ouUt  imti  of  the  spiral  cmunl,  lyin^^  iu  the  fiamc  jplvme  an  the  OH^eoys 
Ijimina,  timi  attached  peripherally  through  the  medium  of  a  thick  structure, 
the  tiiifid  hijamtnt  It  iiicre;L5e<;  m  breadth  from  the  bisw  to  the  apex  of 
th9  oi>cblea,  wl^ile  the  oemeou^  spir^il  laTuirm  dlmirLi^ho^  iu  brt'oiltk.  Thuiit 
in  th«  (irs^t  turn  of  the  cochlea  thm  Diemhraue  formH  about  hM  of  the 
breiiclth  of  the  !ieptnm  iiia<1e  by  it  and  the  o^sqoub  lamina  ;  but  towards  the 
ftpex  of  the  cochlea  the  proporUott  lifctwceti  the  two  part«i  h  grailually 
ruvvtved^  until,  Bear  the  belicotrema,  the  membranousi  p;irt  ii  left  almost 
tiiifiuppor  ti  d  Vyy  any  plate  of  boue. 


Fig.  518. 


Fig.   Ti  1 8  r  *-  S  K<.rr  I  rt  N    TH  R  U  TJrt  11    05  » 

Of  TBK  Ccti^  or  Tills  CocnLCA 
(altmd  froiD  H«dIc-),     'f 

A,  the  neeUon  is  fnmie  in  n 
nfiecifu^H  Stifdeutid  by  ininierdnn  iii 
hydrociilniie  aciil  ;  S  T^  sc^la  tjm- 
purl!  ;  S  V,  icnfii  TeAtibuli ;  C  C« 
mnalts  ct^ehteie ;  It^  mei&bmri'j  of 
Ri^iMtifr  hrmln^  it-s  reatihulur 
Vttll  ;  ^  Jt  cip  iamiiin  irptrnlia  oeH'a ; 
i/i  to  /«/tf  laminn  R|iiinb§  mc^in- 
brsiiAC^a ;  I  /  r,  bin  bus  lamrnit 
ffpiralk  ;  t  #,  iiikuA  spiinlU  :  n  r, 
Ivip  of  £!ochl?«r  nerre  ;  j?  #*  gang- 
Uou  •jjirM.te;  r,  mfinliiftiia  tt'ctisib  ; 
t^p  mnuhruDa  lisiailnrTfl  ;  V  n,  otjjt^u 
orC6rti;  isp$  bgftmeutitni  tipinilt'. 

Tlie  fiTnl>u«  Immin^  spiralis  (deatictilHte  lamina  of  Todd  and  Btiwrnan) 
la  m  thick  periosteal  deirelopmeut  near  tht3  ed^e  of  the  osseous  »pirai  liLmiua 
on  the  side  which  looks  towards  the  veHtibular  >'ea1a.  It  mnkea  a  bo  [tie- 
what  convex  elevation,  presenting  externally  a  sharp  margin  which  over* 
bangs  that  to  which  the  bai^ibir  memhrane  i^  attriciit^],  being  separated 
fn»tu  it  by  a  groove.  Tha  groove  is  tarmed  aiUchu  ainrulU^  and  the  inar^ns 
htbmm  vesiiMare  and  labium  tyinpanicmn  respectively*  The  mfm^tranc  of 
Meisitner  (memhrana  ve»tibularii)  arises  from  the  inner  part  of  the  lijubus^ 
and  exienda  outwards  at  a  coueiderable  angle  with  the  obb«ous  spiral 
laoiiua. 

Thm  nwm&rfl»ia  Utttjria  (Clamlius)^  or  inembrane  of  Corti  (KiilSiker),  hm 
b«fii  variouaiy  descrit>e<],  but,  according  to  the  most  recant  reHearehes,  m 
an  elastic  membrane  attached  op  it*  one  border  oloM  to  the  membrane  of 
Bet^Rncr,  and  on  the  other  by  an  uitremely  ddicRte  portion  to  the  i>eri- 
pberal  nail  of  the  cochlea,  a  Httle  above  the  memhrnna  baailaria  (Claudina 
mid  Henle).  It  thiia  divides  the  oaiialis  mombranacea  into  two  parts  :  the 
large  part  placed  betweien  it  and  this  membrane  of  Beiainer,  and  cou- 
taining  endolymph  ;  the  other,  a  narrow  interval  dividing  it  from  the 
memhrana  basilarift,  and  occupied  by  viu-ious  c^Ilukr  atid  rod -like  fitrnctures 
of  m  highly  complicated  deacription^  which  together  are  designated  as  the 
0f^n  of  Cortu 

The  canal  in  membranacuMj  or  ducttt^  rocMfaris,  bounded  in  the  nianui^r 
alf^'ft'ly  described,  pree^entfl  a  blind  pcduted  extremity  at  tla^  apex  and 
another  at  the  base.  Tb&t  at  the  apex  extends  beyond  the  hamalu^  Gxed 
te  the  wall  of  the  cupola,  and  purtly  boniiding  the  helicotrema  ;  that  at 
thm  base  fits  into  the  angle  at  the  commeuet9ment  of  the  osseotia  spiral 
Utnina  la  front  of  the  floor  of  the  vtstibule.  Near  to  this  blind  ettre^rdty 
the  canali^i  xiienibrnnacea  receivea  a  small  dnct,   mntdU  rmnwuv  (lliuisenlj 
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which  b  oontinued  dowtiw&rds  froon  Iho  aaocuk  of  the  v^iibak  Hko  tUi» 
ui5«k  of  A  0ask,  iknd  outotiB  the  meinbtBaoum  Oiuiiil  abruptly  nearly  ftt  a  rigbt 
liEigb  to  it.  Thus  iho  oavitj  of  ih^  cumlia  membrauaoeii  ii  l^sndtffed  eoti- 
tjjilioiii  with  that  of  the  iacculep 


Fig*  &19*  Fig.  51&, — Tub   L^rr  hAhiuitnu  &w 

~  A    Child     at    BiitTJi,    PiftxiALLT 

OPiiTBix  ov  ira  otrrsK  iiD>  fa  sHaw 

THY   OOMltEirCEltKlIT    OV    TITB   MrW- 

itltAiroc^   Ci.IT  11  or    TUB  Cochlka 
(sUgbtly  altered  after  Eejcbert).     \ 

The  exlern4il  or  homouUl  csmaX  haa 
been  rctnoral ;  c^t  aqi^erior  canal  i  c  p, 
[MAterior  catiAJ ;  a  i^  metiibratiouf^  am^ 
piitU  and  tat>c  of  the  ituperior  eittittl 
cat  shi^rt  ;  a  A,  Ibat  of  tho  eiEtrmal  or 
lj<trix{>ntat  cnna)  ;  A,  undiluted  end  of 
Ibe  bori»i>ntAJ  Cftiial  in  front  of  tbo 
ctmiitioii  npeiimg  of  the  superior  find 
|>vstet-}i^r  c«n&lit;  p  «,  united  §ii|>eriar 
Mi  poilerior  euuli ;  tit  utn<;uin§ ;  i»  sa@culai ;  ir  9,  ire«tlbiil«f  part  or  eomraeuci^tufiit 
of  Hm  ia«mUmiiouB  oiui&l  of  tlie  cooldoA ;  e  r,  eanalia  rcimieus  eoiine«Ung  Jt  wi\h  tb« 


It  ii  neewiarjr  to  explain  tbat,  altbongh  the  eaimlis  nicmbzmtia^eft  w&&  descrtUd  hy 
HeUmer  lo  long  igo  as  in  1351^  yet,  owing  lo  «ome  confusioii  haritig  nrisen  between 
tho  meEnhruie  of  Eeifi^tier  z&nd  the  tiicmbraiiiL  tectoria  described  hy  Corli,  wSio?e 
work  ftpp«4j<ed  ftt  the  aame  time,  the  nature  of  thia  cduul  hoM.  until  comimratvTclj 


Fig.  520. 


giiagliforiu  ttWdUtug  (lit^ulcr) ; 


Fign  520.  ^  DifiTMBCTioir 

or  TMl         CoCllLI^AEt 

KKavsa  iif  TiiK  Lavix^ 
^{•laALts  ^iiftor  Ueole)t 

A,  part  of  the  modiolus 
nnd  ^pirrvl  luinina  sh oiling 
the  ctwlilcar  nurvea  farnj* 
iug  a  network^  viewed  from 
the  bfise;  1,  the  twiga  of 
the  nerve  bsuing  from  the 
tmetn^  e|4nyi»  forftinino- 
HDa  ;  2,  the  braOi^bt^a  of 
the  nerve  (:^]itEiriiig  by  the 
0«utru1  caiiJvl  of  the  modl- 
olu* ;  3,  wide  iJuxns  in 
the  bon;y  fiimina  epiritlla ; 
4,  clo»;  pleicus  at  itB 
border;  I  t,  labium  tyin- 
panicum ;  n\  loua  interna; 
E  Ct  aona  externa  ;  I  s  /», 
ligameotum  apindc.',  B, 
p*rt  of  the  nervci  ex* 
trncted  and  mt>re  highly 
nttv^iSe<l ;  2,  tw iga  oi  the 
nerift  frtjiti  ih^  modiiilaB 
doac  to  the  lamtna  Bpir:Jis 
oei^A  ;  |7  «,  spiral  gaugll 
form  fidnrgcimetit  of  the 
neive  ^liiilnnaiia  ii^njtli- 
oiiaris)  ;  /  t,  u<Ji"vu-rtl*rui 
3,  wide  jjkiaa  ;  if  close  phxu^ 
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IMe^nllj  been  gencr&)ly  mbeoQcelFed.  The  Ltstor}'  of  tlie  dis<MTrciry  and  ftub3equt?ul 
*l»pred*tli>n  or  the  n^itim  of  tkc  canaLk  m^mUraoncea  h  fully  girwi  bj  Reklxert, 
(AbhiiQdL  d.  KiiaigL  Akid.  cU  WUseus^li.,  Berlio,  1SG4.) 

(TiwJiiear  fitc»£»ton  of  the  A^idiUfry  ntn*t, — ITie  uerv^  af  tbe  cochtta  is 
aborter,  ^ttor,  and  bro:ider  tli^Lu  auy  of  the  other  uefTafl  of  tba  iiiteni&l 
MTf  and  perforates  the  biau  by  a  uutnlj^r  of  tiirnmrna  at  the  bottom  of 
the  ioteriial  meatiiij  below  the  opeuiug  of  the  FidlopiAU  aqueduct  Theio 
foramina  &re  Armnged  in  a  shallow^  spiral  groore  (tractus  spiralis  fora- 
minulentui)  in  the  centre  of  the  has&  of  the  cochlea  ;  and  they  lead  into 
tmall  bony  canala,  which  follow  B.nt  the  direction  of  the  ajLli;  of  the  cochlea » 
through  the  modiolus,  and  then  radiate  outwanlB^  between  the  platefi  of 
the  boDj  lamina  Bpiralis.  In  the  oeutre  of  the  spind  groove  in  a  larger 
fommcii  which  k^ada  to  I  ho  cazialis  central  m  modioli  Through  tlie  central 
foramen  tmd  aLraight  canal  the  filatneuU  for  the  last  half  turn  of  thu 
LuBitift  ipiralia  are  conducted  ;  whiliit  the  Br&t  two  tiirn^  ure  supplied  hy 
lllanieota  which  occupy  the  Rmaller  furauiiiia  and  bent  canals.  In  the 
bone  the  nervea  have  dark  outlines,  and  near  tlie  edge  of  tho  apind  himiuii 
they  form  a  pie xnt  which  contam»  gatiglion^ceiU,  and  may  be  coDBidoix;d  sa 
n  spiral  go-nglion  contained  iu  au  oa^ous  caualj  cutMilh  sphaliii  tnodUM^ 
tilready  mentioned.  From  the  ont^r  tilde  of  this  j/angUon  the  ibre^,  Btill 
po«se«Ging  the  dark  outline j  pass  onwards  with  a  ploijforxn  arrangement,  and, 
emerging  from  thtj  bone  beneath  the  labium  tympanicum  of  the  limbua, 
are  collected  Luto  bundlefi,  which,  opposite  a  line  of  perforations  situated  at 
thejanction  with  the  n^cmbrana  hasilaris  and  named  habeuula  perforata, 
present  the  appearance  of  couical  ostremitii^^  entering  tho»o  perforations. 
lieyond  this  they  hare  not  yet  been  traced  with'certiiinty,  althou|rh  it  seem  a 
]>robftble,  aa  suggcated  by  KciUiker,  that  the  nerves  are  iu  continuity  with 
apindle-Mbapod  cellfl  in  the  organ  f>f  Corti, 

MieroMopk  ^iructure. — The  liml/itx  tumtna  Mpimlk  ii  a  thick  structure 
oontinuotis  with  the  perioi^tenm  of  the  vestibular  surface  of  the  os.^eous 
iiminat  Its  free  aurf&ce  is  thrown  into  a  number  of  fuugiform  elevations 
narrower  at  the  ba^e  than  at  their  extremities.  Tow  art  Is  the  inner  part 
of  the  limbua  these  elevations  are  tthort  and  vertical,  hut  tbo^e  which  are 
placed  further  out  are  more  and  more  oblique  and  longer^  aud  the  labium 
veaiibulare  is  formed  by  the  outermost  of  them,  which  are  lengthened  into 
db-ljke  prooeeses  with  Hat  extremities  placed  edge  to  edge,  ovL^rhuiiging 
the  sulcus  apirolii  like  teeth.  In  the  spaces  betweeu  the  elevations  numer- 
ous small  bodies  Uko  nuclei  are  dii^ptof^ed.  In  the  fiocjr  of  the  sulcus 
spmlifl  where  the  labium  tympanicum  is  contitmed  into  the  mt^mbraim 
basilaris  a  series  of  elevations  {apparent  teeth  of  Corti)  arn  directt^d  into 
the  membrane^  luid  between  tlieir  outer  oxtrt^mttitis  are  the  oblique  perfara* 
tions  occupied  by  the  conical  extremities  of  the  nerve-bund  bit  This  part 
ia  the  hthcnula  perforata  of  Kolliker  :  it  is  desmbed  by  him  along  with  the 
memhranjt  bnsilaris,  and  by  Ilenle  Along  with  the  limbus.  Henk  ooujtidere 
the  appeumnoe  ol  oleTationi  m  cftnsetl  meroly  by  the  nerve-bundles  grooving 
the  under  surface  and  leaving  thicker  structure  betweeu, 

Thi»  mcmbrana  ftasUarix  is  divieible  into  an  inner  and  ui  outer  zone. 
The  inner  r^ne  (habeiuila  tecta  Vcl  iLTcnata)  iti  covered  over  by  the  rods  of 
Coiii  I  the  *>ut«r  x/OMm  (zona  pecttnata)  is  attached  peripherally  to  the  walls 
of  the  canal  through  the  medium  of  the  cochlear  ligament.  The  iuuer 
xouei  together  with  the  apparatus  on  il^  surface,  coTitluues,  accordiug  U> 
lltjnle,  of  an  uniform  breadth  of  about  ^l,th  of  nii  inch,  both  in  the  dif- 
f«:r('iil  partK  uf  the  stitue  c^M^hlt^a,  and  likuwL»e  in  ditifereid  auimala  :  to^gl 


I  Spikjlus  M£KeEAai.ciA  (fraiQ  KtillilEcrivftcr  Curtt),     ^ 

The  dmwiag  is  defectiTe  as  re^ardf  the  orgaa  of  Corti^  but  explAiDS  tlie  uomenclaiiiris 
of  the  pArl«  tbtrctduc^  bj  tluii  sintbqr^  atnd  moris  or  lesa  adhered  to  bxaubtequent  wrttoit^ 
iltbongb  TRriu^U8ly  departed  from  in  8ura«  of  iLa  details.  The  tiDmeiidainre  adopted  in  tbt* 
teit  bo*  been  selected  from  tatious  writers,  and  it  wiQ  be  obwrTed  differ*  coiiildsrably 
fr^ta  %ht  foUowiiig  :  ^  periqtft^mu  of  the  ioua  i^lr&lu  ossea;  d  w^  l&mltiak  tpirali^  m^m- 
;  brutooea  ;  d  w\  zoua  di^nticulaUi ;  d  ft  babenuk  laloata ;  d,  place  where  the  perii:>9^ 
[teym  ibickonit ;  e^  granulee  In  the  areoli^  of  the  babentila  inleaUi;  /^^  teeth  of  the  Ursl 
•ertes  ;  9  f  K  i^ii^<^uB  vel  eemicanBlb  iiiiralin  ;  j^^  its  lower  wall :  h  i£t,  hahenDta  denticu- 
;  latA  ;  h  m^  apparent  teeth  ;  n  t^  teetb  of  Ibe  eecoDd  aeriaa  ;  n  p^  inner  leginents  of  th« 
t&me  \  o»  ftweJIitip  with  nucle) ;  p  f  and  7  2,  articulating  plecea  of  the  Miine  ;  f,  atitenor 
eegmeuia  of  the  second  serums;  tt  ^  i^  three  cjlttidticftl  celj§  placed  on  them  ;  u^  ifpithelial 
celle^  ptaceJ  onJer  the  membr&^ne'  of  Cort>i  ^  m'  t^^  zona  ^lectlEjata ;  b  b^  band4ika  ele^a- 
tion«  of  the  haknuU  sulcata ;  ^,  placed  wh^re  a  tooth  of  the  ftrat  series  takes  it»  origin ; 
yt  holes  between  the  appM^nt  teeth  ;  3,  fore  ]Mirt  of  one  of  the  teeth  of  the  second  series 
thrown  back  ;  c.  one  of  them  in  its  phwre  without  itB  ept^helial  cells;  2^^  one  with  onlj  the 
kwest  epithelinl  c^-ll;  17,  one  with  the  two  lowest  cells;  %^  striie  or  ilight  eleT^tiona  of  the 
%o\m  iiectioaia ;  «,  periosteum  at laeh lag  the  lamina  epimUfli  with  X,  aperiiireji  betwe<jii 
the  huadlefi. 

the  mcreaslng  breadtb  of  tbe  membraiK^  frotti  base  to  apex  of  tbe  coGhliui 
IS  due  to  broadening  of  the  20ua  poetiuata.-  According  to  tbe  Bunm 
observe r  tbe  membrane  is  mainly  homogeneous,  and  in  the  outer  zone  ii* 
tbiek^r  thau  in  the  ijiner,  nnd  sotuewhat  tuberculfited  ;  but  ou  the  surface 
towards  the  membranous  caual  it  is  transversclj  striated  by  a  layer  of 
extremely  ilelicate  Bbres  ;  aud  on  the  otjier  aurfaco  is  a  leflu  perfect  layer 
of  fibres  with  spiodle-Bbapetl  corpuscles,  which  are  placed  longitudinally, 
iijid  in  young  subjects  are  arranged  *«»  as  to  ca^er  the  inner  aone  and  tbe 
attachuieut  to  tbe  spiral  ligament,  leaving  the  outer  Jionc  free,  A  single 
layvr  of  epithelium  lies  on  the  surface. 

The  ligaTtxiniii'nv  ^pirate  (funiculus  cochl^arvi  of  Todd  and  Bow^mau)  in 
triaui^ular  in  section^  receiving  at  its  inner  angle  tbe  basilar  membrane,  and 
I  apreading  out  rapidly  to  be  attached  by  a  broad  biusa  to  the  wall  of  the 
cochlea,  Iti  fibres  are  directed  outwarila  from  the  memb ratio  to  the  bono, 
Aud  it  exhibita  nuclei,  like  the  ciliary  muscle ,  whence  Todd  atid  Bow  man  < 
conceiTed  it  to  be  muscular,  Henaen  represents  it  bm  compcksed  of  branch- 
ing nucleated  cells^ 

The  organ  of  CortL — Under  this  name  m^y  be  comprised  the  whole  of 
tbe  fitructures  intervening  batwi^en  the  memhrana  bA.<«ilaris  and  membtanri 
tectoria.  The  most  promineiit  pnrt  of  it  Ih  formed  by  an  outer  and  an  inner 
Heries  of  rods,  whichi  altacbed  reppectivdy  to  the  inner  ami  outer  margins  of 
Ibe  inner  ijc»ne  of  the  basilar  memlirane,  mt*et  together  like  tho  beams  of  JV  ] 
r^jofj  and  covtr  in  a  three-sided  spatu,  of  which  tbe  inner  zouc  of  tbe  basiJur 
membrane  ia  the  fioor.  These  structures,  the  fibres  or  rofU  of  Cortli  Hre 
closely  adherent  by  their  lower  extrenutiea  to  the  biisikr  membrane.  Tlnjy 
are  placed  with  the  regularity  of  pbno  key?,  and  have  been  likened  in  Cuu* 
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Fig,  5^^,— DiAaAAXVATip  OuTttifS  or  A  &*t>uip  Siorioi  Tiinouati  tuk  Laiiha  Sfjmjujs 
MjtMisiLAirAdjfJi,  OiiaA^i  or  CowtJ,  &c.  (*fter  KolHker,  Hen!e,  nod  otherH).     »J^* 

TbiB  ^gnre  mfty  be  regcirded  as  ^  more  ^ril&rgerj  j^mX  &xp]^niktoTj  vieMr  of  the  part  of 
%.  518  lepreBentiiig  i\n^  orgnu  of  Cortl :  S  V»  part  of  tUe  bciU  ve^tibuli ;  CC,  CJirmlis 
coehW ;  ST^  ■c^la  iympnui ;  R^  Riembruiie  &(  Keia»Di?r^  fonuin^  thi;  pctrtUbn  between 
tfa«  »;^U  TPstllmU  and  ibe  caimlit  oockiefe  ;  2«o,  atmall  |mri  of  the  Umifia  spiralis  u^e^i 
eiil  ill  the  direction  of  one  of  tlie  ennnJi  transmitting  the  ecKlilenr  nerveji,  »  #  ;  p,  lycr'm^- 
texv..  '  V.  flcnk  tyuipimi ;  /^j,  ItmbtiH  biDiiiA^  splraJia,  presenting  a  great  tlildkming 

t/f  1  jm,  in  wblcb  orei'  the  GXtreiaitj  uf  tlie  osseous  spiral  Unilim  is  found  tbt? 

BtiLu  L, ...:..  .^  #,  and  "F'^  the  upper  snrfiice  of  ubicb  mm  the  tootlted  projection  a  ;  1 1\ 
labium  ifeaiibttJare  ;  It^  bibitini  lyiupanicnm  of  the  sulcus  spiralis  ;  Iv  toltpt  tlie  bmiiui 
fepirmfis  m^ojil>ranAe£a  with  its  &miiiincd  parts  ;  m  l^  meuibrana  tectoria  passing  from  thi: 
liutbui!  laiuioa^  spiraliNi  to  the  ouUr  wall  of  the  CLtclilear  tu1>e  ;  f^^t  membraaa  ba^ilarin, 
stn?lelit;tl  from  the  Ubjona  tym|M%i]icutu  to  the  outer  wall  uf  tlie  cochlear  tube,  where  it 
expnuds  \u  the  ligAinentum  spirn1e»  itp ;  the  |>art  marked  by  the  letters  m  £»,  b<^tveeii  two 
short  doitffd  lifjc-a,  forras!  the  lojia  tectA  Qt  a.  arcoata ;  the  i»art  tndlc&ted  by  mb'  and  between 
the  adjjuc^Dt  dotted  llnei  is  the  £<ina  pectiuatzi ;  C,  the  orgtm  of  Corti ;  t,  tho  luternitl  rods  ; 
e.  the  external  rods  ;  these  ar<»  set  by  their  lover  fluttcned  ends  on  the  bssllar  memhmne, 
and  are  artieulated  tog^th^r  at.  their  upper  parts,  ci^  the  inner  overlapping  the  outer  ;  a 
itucb  us  lA  s^n  eloae  to  the  base  of  each  of  the  rods  dose  on  the  basUftr  membrane  ;  m  r, 
membraua  reticularis,  stretcht'd  to  the  otiter  vail  of  the  coebleo,  p  a  ;  belov  m  r,  the  eells 
of  €orti  lying  obliquely  on  the  outer  rods,  and  betveen  them  the  cells  of  Beitt'ra,  and 
betwfia  tJicsci  and  the  outer  wall  nf  the  coelilea  epithelial  cells  ;  between  a  and  m  r,  ore 
ladkttod  Ihe  perrprationn  Uirongh  which  the  hair-like  terminations  of  the  eells  of  Curti 
ptigeel :  tbe  sulcus  spimlis  Is  seen  01leil  with  cylindrical  ^iid  other  epiLhelium, 

Kiftteocj  to  cariiLiga,  The  inner  rods  are  more  closely  set  and  Diore  nume- 
rouft  than  tho  outer,  nnd  appear  generally  to  be  of  a  luiifonn  breadthj 
Aiitteuetlt  ftud  with  a  nucleifortn  body  placed  subjaceDt  to  the  lower 
extremity,  Tb«  outer  rod*  are  narrow  aiid  cylindrical  in  their  6haft«,  and 
eipamkHl  at  the  lower  extremity ,  which  has  a  nuclei  form  body  subjacent  to 
it,  as  in  the  case  of  the  inner  rods.  At  their  iipp«r  etida  where  they  meet 
lo^ther^  both  acts  of  rodi  are  thickened,  aud  tW  parts  which  are  in  con^ 
lact  (coitis  artidtlaires  e^ternrs  ei  ijitertits  of  Corti)  have  the  appearance  of 
quadrilateral  plates  directed  oat  wards  so  that  tboBG  of  the  Inner  row  lie 
over  those  of  the  outer  row,  and  tbocis  of  the  outer  row  are  bent  backwards 
from  the  direction  in  wliiah  the  ro^lB  to  which  they  belong  are  placed. 
From  the  junction  litie  of  the  rods  there  extends  outwards  an  extremtdy 
delicate  uftwork,  the  famiiia  retie-ularis  of  KolUker  (u  velamentoaa,  Deiters), 
whidi^  it  may  be  gathered  from  differont  aoopuutS|  ia  mainly  coustructad  of 
a  layvr  of  oquamons  cells  tio  disposed  a^^  to  lea^e  at  least  three  rows  of 
large  perforata onii  between  tbem,  and  whicli  are  cemented  togetlier  by  a  net- 
work of  interi'ening  anbstance  whidi  is  sometimes  detected  when  thecell^  ^^ 
not     At  its  Inner  mar^gpn  this  Uuni^a  h  united  hy  flat  plates  to  tl 
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wn&i  of  roci^  nnd  hj  nairow  Ijodies  ^th  flattett^  &:xtrt»mittes  to  tlie  ouU*r 
f^eriffl  :  ftt  itii  oiitur  mitrgiij  it  ban  not  jet  beor*  d<?moufttnited  that  it  in 
iittiiflbtHl  to  th(!>  Willi  of  the  cwihlnn,  filrhoitgli  it  haft  been  euppOMil  tlwit  it^ 
fotietion  might  ha  to  ;jlvi^  fixity  to  llw  roiU  of  Corti  Besides  th**  rtxU  and 
tli«  Umiim  rctictilnriH  the  or^iti  of  Curti  prr^seiits  vaiious  celltiLir  eh'iiK>iitH, 
Of  ihefte  the  mcmt  imfK^riniit  arc  an  outer  nnd  iimor  fieriet  of  oelk  with  utilT 
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Tig.  52S  A. — YiEW  FBOV  AK)rv  of  ¥hi  OfiaAir  op  CoitTi  A3ri>  L^vifji  EErieuuLitis  iir 
TUB  Oi  (frum  KotUker).     ^^ 

A,  intiet  rods  or  6bres  (^f  Cortl  ^  6,  inner  ends  of  the  same  with  the  ileeper  atlaolied  J 
naclei ;  r,  articuUting  |iart  of  the  same  ;  cf^  clear  pluleft  »ppeiidcd,  which  with  otbeA 
fruiu  liie  outer  rwla  form  the  commence ro cut  of  the  MeTuhmita  reticularia  ;  e,  outer  rods 
or  fibres  of  Corti ;  /,  their  articii*attiig  portions  ;  [h  their  temiloatli^nn  at  tha  memhmnft 
laailju'iv ;  h,  pl^tf^    of   the   onter   rods   bclongiug   to   the    memhraaa   retiotilArii  ;  i  t, 

I  *ppareat  exteiLaioii  of  the  ends  of  the  fibres  of  (3orti  in  the  striibr  of  ifae  euoa  pectinate  of 
the  hBAikr  membraae  :  /,  thcLr  mner  cojiis eating  ptates  ;  i\  their  outer  coanectiog  |)kle#  ; 

I  nt,  M,  0,  first,  «e<^otid,  and  third  Aerieji  of  perfomiSons ;  j*,  reeUngnlar  terminal  p^rt  of 
lli«  lamifiH ;  g,  proIoiigatioQ  of  thm  in  the  form  of  jibr«s  apon  the  Iarg)e  epithelijL]  celU  of 
the  organ  of  Gorti. 

Fig.  523 E— The  Okqam  or  Coeti  of  tnR  Cai-  {from  Kolliker).     ^-f- 

If  the  otfan  of  Corti  ^m  above ;  c^  the  arilealAied  part  of  tbe  inner  fibres  or  rods  ; 
df  oonnectMl  plates  whjeb  form   the  eommetioement  of  the  memhraim  reticalariB  ;  /, 
artieiLJating  portionii  of  the  outer  rods  ;  /\  one  of  Unese  connected  with  a  fiiamcntooa 
procfiaa,  and  preaeuttng  granular  or  paaetated  coJitenti* ;  m,  n,  o,  firsts  gecoDtl,  aod  third 
TOW  of  perfomtionft,  iq  which  the  dlia  of  Corti'B  celU  ore  repreAenied  aa  dark  arched  lin^  i 
a,   inner  ciliated  eolla  with  (0)  their  ciliii,   forming  the  outermoit  part  of  the  thick  < 
epitheUnm  of  the  aulcua  splralli  {y\  and  which  corera  the  inner  fibr«i  (roda)  of  Gorti  ai  j 
fir  as  tbeb  art icok ting  porta ;  S,  outer  part  of  the  network  of  the  lamina  reiiciUariii  f  ■« 
2,  a  cell  of  Corti  with  its  hairSf  but  no  niible  £lnmeotoiia  appendage ;  S,  lateral  rUw  of 
I  ike  la^mina  retieuLu-ij  with  the  bnndlea  of  cilia  of  the  cella  of  Ci)rU. 
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dUii  prpjectia^  from  their  iipppt  e^tretnitica.  The  hmr^r  riliatfd  cdh  form 
n  s^itigle  row  renting  on  the  arttcnlating  etida  of  the  inner  rodfl  :  the  outer 
eUitttcd  fclU  (pedunculated  cell?!  of  Cortt)  aro  plAc^d  in  three  rows  external 
to  Ihe  outer  rodts^  and  are  dej^cribed  om  Attached  by  |)oinied  extremittea  U> 
the  tDcmbraim  ba^iLiriJi,  and  with  their  ciliatt^d  t^nd^  oppo^^ite  tlio  three  rowii 
of  openinga  in  the  lamina  rettcuUria  ;  ao  that  aometiuKSS  whou  ib^  laEQiiia 
is  dcUohed  the  ends  of  the  cells  are  detached  with  it.  Alternating  irith 
the  outer  cih'ated  cells  are  the  cdh  of  J>^iter«,  which  are  fusiform  and 
pci^Iongod  into  a  thread  at  each  extremitf^  one  paa-siug  up  to  the 
lajnina.  rettculari^i  and  the  other  down  to  the  outer  £Oue  of  the  membrana 
basUMift,  The  upper  surface  of  the  remaining  part  of  the  baailar  membrane 
i»  coi^ered  with  hexagonal  epithelium -cellii.  The  aulcTis  npiralifi  h  likewise 
filled  irith  large  epithelial  ctsUs,  whioh^  according  to  KoliikoFi  project  in  a 
swelling  di^titict  from  the  proper  organ  of  Corti. 

The  mode  of  f^mintifion  of  iht  ntrvtA^  aa  has  been  already  laid,  is  un^r^ 
tain«  but  minute  fihreB,  connbting  of  axiscyiinders  only,  have  been  traced 
by  Dc^itera  into  the  organ  of  Corti,  and  hi«  Btateineats  receive  &ome  atipport 
from  Roll  ik  or  and  He  ale.  These  Jibres  are  add  to  divide  into  a  radiating  £ot 
distrihuUHl  bfith  above  and  beneath  the  rods,  and  into  a  spiral  set  which  are 
nontiiiued  in  the  longitudinal  direction  of  the  canaL 

The  ^nf.mbrann  icctoria  m  described  by  Henle  aa  preacuting  three  zones* 
The  inner 'of  these  ia  delicate  and  presents  large  openings  corresponding  to 
elevations  of  the  limbua  ;  the  middle  or  generally  recognUod  part  is  formed 
of  lajers  of  fibres  directed  outward*,  but  yet  cfosaing  each  other  ;  and  the 
ont^F  part^  unrecognised  by  moat  obaervere,  m  extremely  delicate,  forming  a 
network,  the  opsDlngs  in  which  are  elongated  in  the  direction  of  the  canal. 

Th©  itumhran^  aj  R^smi^r  m  an  extremely  easily  torn  membranej  on  both 
aidei  of  which  epithelium  haa  been  described^ 

On  the  mbcTOscopic  anaiomj  of  the  c-ochka  may  be  cenBuIted  Henle  i  Systematische 
AtiatomJe  ;  E.ot tike t->  Qeirebelehre,  4  Ih  edition  ;  dls^  the  p^j^ers  of  Corti,  CknciiDs, 
Deiten,  and  Hea.«en^  In  VuLs.^  IIL,  VI L,  X.^  and  XUL  of  Sicbold  and  KiSUiker's 
Zdtieh.  t  Wigseaieh.  Zoologie;  and  Deiters  Untetmnchaagea  ilhcr  die  Lamina  Spiiali« 
HoiDhmni^^L 


^rfirtM. — -The  inUrx^d  anditory  arUrrjf  a  branch  from  the  basilaTi  enters 
Hm  intenial  meatus  of  the  ear  with  the  auditory  and  facial  nerves,  ami 
at  ibe  bottom  of  that  shallow  canal  divides  into  vestibular  and  i^chlear 
brmnchea. 

Tb«  tigiiliular  brancbea  are  distributed  to  the  common  ainus,  sacculna, 
and  Bemicircular  canals^  with  the  branches  of  nerve  which  they  accompatiy 
through  ihe  bony  foramina.  At  first  they  ramify  on  the  exterior  of  the 
membranous  labyrinth,  and  end  in  capillaries  both  on  the  outer  surface  and 
in  the  snbdtanee  of  the  special  glassy  layer.  The  plexus  is  best  marked 
intenudly  near  the  ending  of  the  nerves. 

The  coehkar  branches^  twelve  or  fouHeen  in  number,  traverse  the  many 
imall  canals  in  ih^  modiolus  and  bony  lamina  spiralis,  and  form  in  the 
latter  a  capillary  plexus  tliat  joins  nt  intervals  the  vas  spiralej  to  be  pre- 
MoUy  described.  From  this  plexus  oEieii  are  difitrihut«d  in  the  form  of  a 
fine  iMftwork  on  the  periosteum,  but  the  Tetsela  do  not  anastomose  across 
the  membrana  basilaria^  The  ras  ^iraU  h  a  single,  some  times  branched 
ironel  wbich  runs  along  the  under  surface  of  the  membranons  sone,  near 
ihie  Ixme  :   it  is  like  a  capillary  in  texturcj  but  larger  in  snee^  and  ii  "^ 
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bably  venous.     On  tli«  outer  wall  of  the  membranons  caual  there  is  a 
ftpeciallj  vaMnlar  strip  which  has  received  the  name  of  stria  vascularis. 

Besides  the  foregoing  vessel,  which  is  the  chief  artery  of  the  internal  ear, 
the  siyio-mitstitid  branch  of  the  posterior  auricular,  and  occasionally  the  occi- 
pital artery  (Jone#),  send  twigs  to  the  vestibule  and  the  posterior  semicircular 


VeinM.  — The  veins  of  the  cocKUa  issue  from  the  grooves  of  the  cochlear 
i  and  join  the  veins  of  the  rtsiibuU  and  semicircular  canals  :  these  accom- 
pany the  arterial  branches,  and,  uniting  with  those  of  the  cochlea  at  the  base 
of  the  modiolus,  pour  their  contents  into  the  superior  petrosal  sinus. 


DEVELOPMENT   OF    THE    EAR. 

In  the  very  yoang  embryo  the  first  rudiment  of  the  car  is  seen  in  the  form  of  a 
tmalX  Tt»icie  — the  prima ly  auditory  ve^de  lying  at  the  »de  of  the  third  primary 
cticbral  vesicle.  It  has  to  a  certain  extent  an  appearance  similar  to  that  of  the 
primary  optic  vesicle  situated  further  forwards,  and  was  long  very  naturally  supposed 
to  be  formed  like  it  by  a  protrusion  of  the  wall  of  the  primary  medullary  cavity  of 
the  brain ;  but  it  has  latterly  been  established  by  various  oliservers  that  it  is  pro- 
duced solely  by  invagination  of  the  integument,  and  has  no  original  connection 
with  the  brain.  During  the  third  day  of  incubation  it  can  be  seen  in  the  chick,  still 
open  to  the  outside,  alwve  and  behind  the  second  branchial  lappet  It  soon  becomes 
completdy  closed,  and  is  afterward^  developed  into  the  membranous  labyrinth. 
The  lint  complication  which  the  vesicle  exhibits  is  by  the  extension  of  a  process 
upwards  and  ba<^warda,  which  remains  permanent  in  the  lower  vertebrata,  but  in 
msmmsl*  is  obliterated,  its  vestiges  remaining  iu  the  aquedact  of  the  vestibule.  The 
semicircular  canals  next  appear  as  elongated  elevations  of  the  surface  of  the  primary 
vesicle :  the  middle  portion  of  each  elevation  becomes  separated  from  the  rest  of  the 
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Fig.  524.^<>rTUKis  suowikq  thi  Formatioh  of  thi  Sxtkrnal  Ear  is  the  Fcetds. 

A,  bead  and  upper  part  of  the  body  of  a  human  foetus  of  about  four  weeks  (from 
nature V  \<*  Poor  branchial  plates  (the  first,  forming  the  lower  jaw,  is  marked  1),  and 
fv^ur  defU  are  shown  ;  the  auditory  vesiele  (a),  though  closed,  is  visible  from  the  tran* 
$}v»rx^ncy  of  the  parts,  and  is  placed  behind  the  second  branchial  plate. 

B,  the  same  parts  in  a  human  fa»tiis  of  abont  six  weeks  (from  Ecker).  f  The  third 
and  fourth  plates  have  nearly  disappeared,  and  the  third  and  fourth  clefts  are  closed  ; 
the  sroond  is  nearly  closed ;  but  the  first  (10  ia  somewhat  widened  posteriorly  in  oon- 
uev'tion  with  the  formation  of  the  msatus  extemus. 

0,  hunjao  f^vtus  of  about  nine  weeks  (from  nature).  }  The  first  branchial  cleft  is 
more  diU^te^l.  .-^nd  ha*  altered  its  form  akmg  with  the  integument  behind  it  in  connection 
with  the  formation  of  ilie  meatus  exteraus  and  the  amicle. 


KW" 


DE\^LnrMF:NT  mf  the  ear. 


jm 


TOiide  by  bcndlfif  In  of  its  w'aII*  under  it,  and  thus  the  elevation  i»  coiiFert<d  intu 
&  tulie  open  at  «^cU  end.  whieb  auU»^r|ueni1jr  becomes  elongated  and  pre^onU  an 
smpulbir  dilatation.  The  cartUH^e  which  forms  the  tift^oa^  labyriiitb  u  coHtinttons 
whli  that  of  th«  rest  of  tUo  pniuordiftl  er^mluni.  The  €arlllagini)U4  walLn  tif  the 
cavity  are  united  by  conneetive  tl^ne  to  the  ve^ekde  :  this  connecUre  tUflite,  aeijording 
to  Kulliker/beoomeB  divideil  into  three  layt; ma,  of  which  the  outer  furm^i  tho  lining 
periosteum,  the  inner  forma  the  external  vtaXii  of  the  membranous  labyrinth,  while 
the  intervening  layer  Bwell^  up  into  gek tin ouft  tissue,  the  me^heti  of  which  beiT>me 
wider  and  wider,  till  at  hut  the  iipace  b  left  whieh  ultimately  i^  found  eouUiining 
pciil^'mpl^ 


Fig,  525. 


Kg*  SSS^^Labthj^th  Of  tn%  Uvmats  Fn^tvs  of  Foua 
WiKKA,  MiUNiriJHii  ffrom  Kulbk^r). 

A»  rrom  behind  £  B»  from  tiefor«  ;  r,  the  ve«ti1iule  ; 
rr,  rt^eettni  veitlbQli,  jziting  riie  later  Uy  the  Aquinluct  ; 
€i^  coiuniriiceiuciit  uf  the  feendcjrtrulur  cauiilm  ;  <*^,  upper 
itilfttAtion,  btfoij^tug  |it^ha]«  to  auoiber  «einidtGUlar 
c,  etiuhlea. 


The  oochtcft  appciira  at  finit  aa  a  prolongation 
doimwirdfl  frum  the  auditory  veuiek,  hut  nfi^rwanta 
liecomet  tilteci  forttardii.  *l'his  prolongation  uf  the 
Hitditory  vehicle  tia  the  nitlhnenljiry  eiinalia  mem* 
branaoea.    Ch«e  to  it  b  p!ac).'d  the  eochtear  nerve, 

with  A  gangUform  eitp?mity.  The  canal  become*  elongated  in  a  spiral  direetjon,  and 
the  gsuiglionr  which  m  elongated  with  it,  beQome«  the  gani^lion  ^pirtUe.  liei  ween  thu 
amsd  and  the  eartilaginouH  wall  which  nflerwaNls  i*t»rrou udn  it  a  lir^c  amfmnt  of  cou 
nective  ti^ue  intervenes^  and  iti  ilija  the  cavities  ol  the  «cahb  VL^^tihuU  iLtnl  ncahi  tvm 
pft&i  ^P^r  at  a  later  period,  preciacly  as  doea  the  flpaee  for  the  peril vinpli^  in  tlm 


Pig,  5ie* 


P\g,  525.— Tnitf^tvKasB  Section  or 
turn  Cbefi4£A  m  a  Fxxtai  Calf, 
MAGvinEi*  (from  KullikerK 

€,  the  waft  of  the  rochtea,  still  oarti 
laginoiu ;  ee,  i-^nalia  ctjehl^nr;  Im' 
iptaeed  in  ^c  tiatne  occupy  log  the 
ptooe  of  the  kaIa  rcatibali  indieatea 
ihv  kmlita  jipimlia ;  »,  the  eenlral 
tochlant  umvTQ  ^  if,  the  place  of  the 
t|Mral  gmii^lit»f]i  t  >^f  the  Ivnly  of  the 
ij4tiii«>id  ;  4!  A,  chijida  dor»alia. 


T«lihit!e.  The  modiolus  and  spiral 
lamina,  according  to  Kbilikcr,  arc 
•tnified  v^ilhout  intervention  of  car- 
^llla^c.  Wiihin  tlie  canrdi^  mem- 
^jiA.^e£l  Ki^lliker  finda  in  the  em* 
bf^o  a  eobliiiuous  epithelial  lintni^, 

Uihi  *m  the  membrane  of  Eeis»uer  aud  on  the  outer  wall,  but  forming  a  thick  eleva- 
tion in  ihe  position  of  the  rodftof  C<>rti,  and  a  larger  elevation  more  inieriiully,  6Ulug 
op  the  cnteM  apiralk.  On  the  unrface  of  this  Utter  clcvalion  he  obsene^  a  timnapa* 
rent  body,  the  membrane  of  Corti. 

With  regmrd  to  the  middle  and  external  cAt,  it  hma  h««n  already  explained  at  pftget 
Mhd  6<S  that  the  external  ai^erinre^  the  tympanic  cavity,  and  the  Kuatjtciii^n  tube, 
fanned  in  the  pn^terior  or  upper  |i^t  of  Iha  ^rr^t  hranehial  clett,  which  renmina 
open  except  at  the  place  where  the  paaaage  Is  iulerriijitt:il  hy  the  formation  of  ihe 
membratia  lympanl ;  and  at«€  Ibli  the  l^m*  aud  mfiltcun  are  formed  in  the  firftt 
braneMal  tappet  front  ilie  proximal  part  of  Meckclis  cartilage^  ami  thr  Ktapcw  »^'^ 
atAfwdin^  muAcle  aud  the  styloid  pi-occ^a  in  the  «ei.*on<1  la[»pet.     It  U  (loiutcd 


vm 


TOE   EAR. 


KiSUiker  tbut  dniing  the  whole  period  at  fa^tftl  lEfo  the  tytn^mic  <Atlty  Is  oei^piDd 
bjf  colitis tivc  ttf«u(«.  in  which  ih«  OH^ideA  arc  <^tnbcddc4;  and  timt  onW  after  the 
brenthitig  pn»e(^i9  U  eommeQCcd  llita  tia^ue  recedes  before  bh  ex]mti^iqn  of  the  mncoua 
lutiiiiiirjitit]^  The  pmtiA  u  gradaallj  df^veloped  oa  the  posterior  inargla  of  the'  £rst 
lim&chiA)  deft.  It  h  ilcncrving  cif  notice  that  eongenital  tn^iirurtnation  af  the  external 
ear,  mtk  oedu4iton  of  the  meatus  and  greater  or  Ic^s  imperfection  of  the  tympanic 


Fig-  527. 


Fig.   527* — VlltWS   Of  THB 

Caktilagb  Of  JMkceel 

AND      fARTi    OORVSOTIII 

WITH   T^R    First  avd 

Bkoumii   Bbakohiae. 
Pmties. 

A  (afUr  Eoiliker),  hend 
of  a  fcDtcii  of  ft  hog  t  dgb* 
lecn  net!kfi,  slmwin^  tbe 
cftnilA|ie  of  Meckel  in  (mo- 
ntsetion  v^ith  tho  nmUetia, 
k<i*  M*  the  cartifufe  of 
Meckel  of  the  right  ahle, 

B  (fFflm  nfttwfe^.  An 
enlarged  sketch  exphiim' 
tor  J'  of  the  above  Tiew  ;  z, 
the  £yf!omatic  aroli  ;  ma, 
tlie  mastoid  prooera;  mi, 
pctiiani  of  the  lover  jaw 
of  vbich  the  parta  near 
the  Angle  and  ihe  ■jm* 
phjab  bnre  b^n  removed  ■ 
Mt  the  cjirtilngi^  of  Meckel 
of  tha  right  »Ide  ;  M',  a 
fimall  part  of  that  of  ih« 
left  fljde,  joining  the  left  car- 
tilage at  Mf  the  ejmpbjgiR ; 
T,  the  tympanie  ring  ;  t^, 
the  malleus  ;  i^  the  inuus  ; 
tf  Ihe  atapea ;  ttta,  the 
st&pediaa  maiscle  ;  «/,  the 
fitjrlrjLd  pjxjceas  ;/),  A,  ^7,  the 
atjio  '  pharf  iigou?,  nt^lo- 
kjoidi  and  stj!o-gki^<)ufl 
nm^cl^a,  xtl^  aL,v1o-bji>id 
ligament  a.ttachM  to  the 
lesser  &>rna  of  the  hyoid 
hone  ;  Ai/,  the  hjoid  bone ; 
/A,  thyroid  cartilage.  In 
A|  the  head  being  turned 
somewhat  np  wards,  thi* 
fuirno  parts  aie  Ahuwn^  to> 
gttber  with  the  ^nrroiind- 
iog  musclea,  the  car^-.tid 
artery,  jugular  vein,  &c* 


ftppatmtnfl^  are  observed  in  cooneetion  irlth  abnormal  development  of  the  deeper 
partH  of  the  first  aud  second  branchial  lappets  and  the  intermerliafe  cleft ;  while  eaaea 
have  been  observed  of  the  perfli&teiice  in  the  nec'k  of  the  adult  of  one  or  more  of  the 
brntiehial  clefts  siluatcd  b(?hind  the  firat*  (Alleii  Tlioms'^n,  Trtjceed.  Roy.  Soc.  of 
Edin.  1S44,  and  Edin,  Journ,  of  AUd.  Se.  iSiT.) 


tite;  soue.    (MRTil.v(;ks. 
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THE  NOSR 

The  nose  13  the  apecial  organ  of  the  sense  of  smell.  It  ht\M  also  other 
fnncti(>us  to  fiihil  j — -forj  commuuicifciug  freely  with  the  CAvitios  of  tha 
moutli  aD'i  liin^m,  it  is  oijuceruwl  Lti  r«ft|)imtion,  voioe,  and  taste  i  Rtid  by^ 
ineiarka  of  miiaclet  ou  it^  exterior,  irhich  Bre  clotiely  coun^cti^d  with  tlt^ 
iduscIba  of  the  face,  it  assists  in  thts  expre^ioii  of  the  ditftifent  pn^sions  and 
ftteliugii  of  the  mind. 

Ftg.  5l£3.  —  LiTiciiAL  View  n?  tiib  0AATTt\a8^  c»f  FI;.  52 A. 

Tin  Kuai  ^frum  Araoldj.     j 

cit  nght  wtmi  bone  ;  6,  nnijd  jftrocesv  of  th<! 
«iil*erlir  mnc'tllArf  bone  ;  1,  ttpfjcr  literal  (^rtllAge 

|i>«rer  tat^ml  ciarlilAge  (auttjr  jiart) ;  2*,  iiiuer  part 
ottke  Mine  ;  S,  seiamoid  cartiUgtis, 

This  orgTLii  ooa^i^t^  of,  first,  the  Auterior 
ppomineut  part,  composed  of  hune  aotJ  <^t- 
tiioges,  wjtli  mnseWa  already  daacri*>ud, 
which  dliglitly  mov&  th^  cnrtilogas,  atid  t^o 
orificai,  antrrior  nares,  opmnng  downwards  ; 
and  I  secondly  I  of  tUo  two  nn^ial  fo^m,  in 
which  the  olfactitry  nerves  are  expaud^d. 
The  nasal  fouse  ara  separated  from  each 
other  by  a  partition,  sephini  ua&i^  formiod 
of  bone  and  cartilage  :  tliey  conimunicate 
at  tli6  onter  side  with  hollows  in  the  natgh* 
bonriiLg  boQa«  [ethmoid,  sphenoid,  froatal^ 
and  sQperior  maxilkry)  ;  and  tbey  open 
backwarda    into   the    pharjiLX  through  the 

posterior  uares.  The  flikin  of  the  nose  is  studded^  particnlarly  in  the  grooms 
of  the  ake  or  outr^r  walla  of  the  nostriU,  with  iiunierotis  small  openlngtii 
which  lead  to  stihatx^ona  folUoles^  Within  ihts  margin  of  the  no^^triU  there 
is  a  number  of  ahort,  atiif,  and  slightly  curved  hnirn — ri/*ri.*si»",  which  grow 
from  th«?  inner  snrface  of  the  tdm  and  septum  iiaFii,  a^i  far  aa  thu  place  where 
the  akin  ii  ooutiiiuouii  with  the  mucous   membrane   lining  the  cavity   o(  thu 


emTLLAGKH    OF    TBR    flOBH. 

Theae  are  the  chief  snpport  of  the  outer  pari  of  the  organ*  They  occupy 
the  triangi^Lar  opening  icen  in  front  of  the  na^al  cavity  in  the  dritnl  eknll,- 
and  asfiat  Ln  farming  the  wptum  between  the  nasal  foasaa,  Thtre  are  usually 
ckoneil  two  largeir  and  three  smaller  cartilages  on  each  iiide,  and  ouc 
Litml  pi^oo  or  cartilage  of  the  iieptiini. 

*  KjSfpCT"  h^er&l  c^riita<jt'!i  (oartik^inc?s  lateralt^s  na^i)  nre  situated  in  thu 
*  part  of  the  projecting  portion  of  the  nose,  inimediateiy  below  thr  ' 
irgtn  of  th^   [ia«al   bout^s.      Each  cartilage  ik  flattened  and  trrat 
and  preaents  one  surface  outwards,   jtnd  the  other    tuward« 


THE    KOSE, 


the  n«iAl  catvitf.  T!ic  anUrior  tDai^'n,  thicker  than  the  posterior  on^^  ^ 
meets  the  Ifttoml  eartU«gi?  of  the  oppwit^  side  above^  but  is  clo^ly  uuiUnl 
With  the  edge  of  the  CAitiUge  of  the  fM?pt«m  below  j  bo  cli«»ely  indeedj  that 
lif  aome,  aa  He&le,  the  \ipper  Ut*  ral  are  regfudiid  fts  n^tiocted  wings  of 
the  meditttj  cartilago.  Tiie  iuforioT  margiu  i«  eoonected  by  fibrosa  ineut- 
hrane  with  Uie  lower  lAieral  curtilage  ;  &ad  the  posterior  edge  is  ioserted  itita 

tha  AscetidJng  protse^a  of  the 
iipper  mux  ilk  and  the  free 
^'B'  S29.  Fff,  530,  marfiin  of  the  tia^l  bone. 


F>g.  520.  — FanFT  VtBW  aw  the 
CjiiiTRAdsa  or  TBI  Nosi  (from 

a,  a%  TkMEaX  bones  j  1,  1',  upprr 
IiitenLl  cartllag^^  *^^  wtiig-lilte  «i- 
;^«riBJoD£  of  Lhi!  sevtal  cartilngc ; 
2|  *^',  lower  itikleril  cartlbigeii. 

Fig.  530. — VrEW  of  ths  CAttTT- 
IlAqes  of  the  Nd5E  rRUK  ai- 
i^w  (from  AiaoM;*     J 

2,  S',  «stef  pju-t  of  the  lower 
Interal  cnttilaues  ;  2*»  2%  inner 
p*rt  f*f  tbe  same ;  4,  lower  edge 
of  ihe  curtilage  of  the  seiitum. 


The  towtr  lateral  cartihges  (cftrtilftgiuGS  alanim  nuBi)  are  thinner  than  the 
preceding,  below  which  they  are  placetl,  and  ajc  chiE?fly  charftcteriaed  by  their 
peculiar  curved  form*  Each  cartilage  conaiata  of  t^n  elong  tted  pJate,  so  bent 
iipou  itself  as  to  pasii  in  front  and  oa  each  («ida  of  the  noatril  to  which  it 
belong!*,  and  by  this  arniugouient  series  to  keep  it  open.  The  outer 
portion  ia  aomowhat  oval  and  flattened,  or  irregularly  cottrex  externally. 
Behind  J  it  in  uttucbed  to  tbe  margin  of  the  aacending  process  of  the  upper 
Hmxilla,  by  tongh  fibroua  membrane,  in  whidi  are  two  or  three  cnrtiliiginoua 
liodulea  (cariibig,  nanorea  vel  sesame  ideas)  ;  above^  it  t'a  fixed^  also  by  tibroua 
membrane,  to  the  upper  laterid  cartilage,  and  to  the  lovFer  and  fore  part 
of  the  cattUagc  of  the  septum.  Towards  the  middle  line  it  is  curved  b»jck- 
wnrdi,  bounding  a  deep  mef*ial  groove,  at  the  botton  of  which  it  meet*  with 
it4  fellow  of  the  oppoMte  aide,  and  continues  to  passi  backwardH|  forming 
a  stmall  part  of  the  columna  nasi,  below  the  level  of  the  cartilage  of  the 
septum,  Tbia  inner  part  of  the  cartilage  of  the  ala  h  thick  and  narrow, 
curls  outward  it  J  and  ends  in  a  free  rounded  margin  wliiuh  projeeta  out  ward  p, 
towerda  the  nnati  il.  Tlio  lower  and  most  prominent  portion  of  the  ala  of 
the  ijo^^e,  like  the  lobule  of  the  onr,  ia  for  toed  of  thickened  akin  with 
subjacent  tis^siiiej  and  is  nnfitipported  l>y  cartilage. 

The  orriiftitje  of  the  septum  has  a  Bomewbat  triang^ibir  ontline,  and  is 
thicker  at  the  edges  than  near  the  centre.  It  is  placed  nearly  verlindly 
in  the  niiddltj  Uoe  of  the  nose,  and  completes,  at  the  fore  part,  the  separation 
between  the  naaal  foasa?.  The  anterior  margiu  of  tbe  cAitilage,  thick  eat 
above,  is  firmly  attached  to  the  back  of  the  nasal  bone«  near  their  line  of 
junction  ;  and  below  thia  it  lies  auccesaively  between  tbe  upper  and  the 
lower  lati-ral  cartilageSj  united  firmly  with  the  former  und  loosely  with  the 
latter*  The  ]K>sterior  margin  ie  fixed  to  the  lower  nud  fore  pai  t  of  th© 
central  |ilate  of  the  ethmoid  bone  ;  and  the   lower   mnrgin   is  recti ived   into 


NASAL    FOSS.E. 


?:» 


the  grtjove  of  ih^  Fomer,  a^  wtll  as   iuto  the  median  ridgi  between  iba 
superior  maxillte. 


FjV-    £31.  — OasKotra    aviv   Cartilaoi- 

PRi»ji    Tutf    Litrf   Si^£   (from    Ar* 
odd),     t 

a,  riglit  nPiMl  bane  j  ft,  fi^ipcrior 
tuajdlldLry  \)Gn^ ;  c,  splietiuiiial  ii^imt  * 
d,  perfjeiuiictilar  jiUt**  of  the  ethtiiuid 
bone;  t^  Turner;  t*^  iiinci-  ]iait  of  ttj6 
rig  tit  lowiiT  1iit«iftt  cartilage  ;  4,  curti- 
li^of  tlieavptum* 

TUisa  cartilaga  h  the  fwirsiatetit 
anWrior  extremity  of  tlie  primor- 
diid  cranium.  In  young  Biibji.ctfl 
it  is  prolonged  back  to  the  body 
of  the  pre-sp  lien  Old  bone  ;  and  in 
nuiny  adnlta  an  irrti^ular  Jthin 
baud  retUAins  between  the  Yoniur 
i^nd  the  central  plate  of  tke 
ethmoid. 


Ftg.  SSL 


KASA.L    WO^M* 


The  DiisaJ  fosssej  aud  the  various  opi^ningu  iuto  them»  with  the  poaterior 
nme^  have  been  previoaaly  described  i*s  they  exist  iu  thu  akeletoUj  and  tho 

Fig,  632. 


Fig.  532. — Tkafsveksi  Ykrtical  Skgtios  of  Tua  Kmt,  FoesM  sKXtr  raon  usuixo 

ifrom  AmolJ),      J 

L  r*rt  t»f  Ike  fnjiitai  bone  ;  2,  ciiata  ^li ;  3»  perjieodicalar  plrite  of  tbe  ethmoM  ;  be- 
twfieii  I  «u4  4»  the  etbrnDul  cgUb  ;  5*  rigbt  toiddle  tpoiiyfy  k^uc  »  6,  l«ft  Idwer  ipoagj  bone  ; 
I,  voncr  ^  i^  Dtakr  boQi^ ;  9,  uiaxUUrj  liiitLfi ;  lU,  ila  apcaliig  into  Ibe  middle  mentiiB. 

gnatef  port  of  that  deacripiion  ia  alno  applicable  g^etally  to  tb* 
reoent  «lale  ;  but  it  is  pro[xir  to  meutioi]  certain  dilTii^r^acea  in 


in 
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diuit^u^ioa  of  pttjti^   whioU  cbpcnd  on   the  amuigjsmeut  of  tlie  liniug  tnem^ 

Hirongli&ut  the  whole  of  the  na*n\  foa^flc  it  b  to  be  obaenfed  that—  " 

Fir«i,  uwing  to  iIig  ihickneii^  uf  tbe  metribnititi  lEi  queition,  (whleh  not  onlj  Imts 
Urn  Wftll*  of  the  fosiisaCp  bui  covers  the  *pongry  l>one«  on  both  »ide«,)  the  n«utl  c»vity  is 
nitich  n&rroir<:r  m  the  recent  fttaic.     Buctmd,  in  consequence  of  ill e  prolongst ions  of  J 
memhmti^  on  their  frc^e  mflrgius,  the  turhinnie  bone^f  ami  more  particularly  the  1 
loirer  piir,  appeiLr  in   the  rccetit  at  ate  to  be:  both  more  pro  mine  ot,  and  logger  in  tht^ 
flirccikin,  from  before  ItackwuriU,  Uiun  Iti  the  dried  lakulL     Third,  by  tbe  airauge- 
tiienl  of  the  uiucouit  ineuibmoe  round  and  over  the  orifices  which  Gft^n  into  IliM  j 
nainl  dmam,  some  of  the  foiainina  in  tLa  bones  are  norrovcdj  and  othert  completclj  1 
elo»e4.  ^ 

111  Uie  indiridnai  parts  of  the  naaal  fmsat  the  following  pnrticnlara  are  to  be 
notice  I L 

In  the  ^fqtn-  manhi*,  the  ?ma!t  orihcc  vhich  teadi  into  the  posterior  cthmoidul 
cell*  b  lined  b j  n  prolougaiinn  of  the  thin  iiincous!  meinbntne  which  continue*  into 
I  ihofre  cavitieii ;  bat  tbe  ■phetio-paintinc  foramen  ia  covered  over  b^  the  SehnelderJan 
'  membnme^  so  that  no  Fuch  cipctiitif^  extt^t«  in  the  recent  na^al  foiisa. 

In  the  fniddle  niet^u4,  I  he  apertare  cif  the  infundibulum  10  nearly  hidden  by  an 

overhan^ng  fold  of  membrane;  it  leads  directly  into  the  anterinr  cthmaidal  oelJii* 

L  ftnd  through  them  int^  the  frontaJ  A;nu»,      Iklow  aud  behind  this»  the  |»awage  into 

'  tbe  antnim  of  Ilighmore  ia  surrounded  by  a  circular  fold  of  the  pituit«ry  membrane, 

(sometimeii  pr^^mlnent  and  even  slight ly  Ttilv^ukr,)  which  leavea  a  circular  apertuny 

much  Ermaller  than  the  foramen  in  the  bony  mciitni^^ 

In  the  io^^er  fhctxfti*t  the  inferior  orifice  uf  the  naiiiil  duct  ia  defended  by  one  or 
two  fo1iJi»  of  membrane;  and  when  there  are  two,  the  fidd^  are  often  adapted  so 
aocnraiely  together  as  to  prevent  even  air  from  po«aing  hack  from  the  cavity  of  the 
DoAe  to  I  he  lachryniftl  wic. 

In  tbe  rot i/"  the  apertures  in  the  cnbrifono  plate  of  the  ethmoid  bone  are  closed 
by  the  membrane^  hut  the  openings  into  the  iiphenoidal  ^mu^ett  receive  &  prolonga- 
tion frum  it,  « 
In  the  ^fiot^r  the  incisor  foramen  is  in  the  recent  state  generally  closed,  Some- 
timea,  however,  a  narrow  funnel-s^hciped  tube  of  the  muciuis  membrane  desoeudiv 
for  a  short  dUtance  into  the  canul,  hnt  is  closed  before  it  reach eo  tbe  roof  of  the 
palate.  Ye^aliui^j  Steneonj  sind  *^antorini,  believed  that  tliia  lube  of  niombrane 
opened  generally  into  the  roof  of  tbe  month  by  a  imi&ll  aperture  close  behind  the 
intenal  hetw<^n  tbe  central  iaelflor  teeth,  Iluller,  Scar}ta.  and  mote  recently^  Juc^dj- 
fQWt  find  that  in  man  it  is  ut^ually  closed,  and  often  diflicuU  of  detection.  (See 
Cuvier's  lieport  on  a  paper  by  Jaeob^on,  "  Annates  du  Mii^eum  d  Hist  ^'aturelle  ; " 
Parni^  1611 ;  vol.  xviii.  p.  412.) 


Ml*CUt;S   MEMIIBAXE, 

Tbe  pitaiitnry  or  SebDeiderian  mem1>Taiie,  wbich  linea  the  cavitm  of  the 
iio^e,  is  a  highly  YHi^ctilnr  mucous  meiubrane,  iuFiepnrubly  united,  like  tbiit 
investing  tbe  cavity  of  ibe  tympimnni,  v»ith  t!i«  pt'riuJ^teum  and  ptri- 
ebondrium  over  which  it  liea.  It  i»  continuous  with  tbe  skin  through 
the  noatrila  ;  with  the  mncoug  membrane  of  the  phar^'nx  tbrongb  the  poB- 
terior  apertures  of  tbe  nasal  fo^fe  ;  with  the  conjunctiva  through  ibe  uasal 
duct  and  lachrytnal  canalieuli  -  and  with  tlie  lining  membrane  of  the  Kavend 
sinuses  which  commnnicafcc  with  the  n^m^  fosso?.  The  pituitnry  membrane, 
however,  varies  much  in  thick ni?s8,  vaHcalarity,  and  general  appearance  in 
tbe»e  diifereut  pnrta.  It  is  thickest  Jind  moat  va.'i^cular  over  tbe  turbinate 
boiiea  (particularly  the  inferior),  from  the  most  dependent  part?  of  which  it 
forms  projections  in  front  and  behind,  thereby  iucreasiug  the  surface  to  some 
exi«:ttt.  On  the  septuni  nasi  tbe  pitnitnrj  membrane  is  i^tiU  very  tliick  and 
>I^ngy  ;  hut  in  the  intervals  between  the  turbinate  bon<?a,  and  over  the 
Iknr  of  the  nasal  fos^^,  it  is  conaidermbly  tbiiiuer.     In  the  aiaiillaTy,  frontali 
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rn 


and  splkdnaldltil  siiiuaefl,  and  in  iho  eilituoid^  cells,  tlie  mooous  Kning  tnem^ 
brtuie^  heiug  v^ry  thm  und  pale,  oontmats  Btroiigly  with  that  which  occupies 
the  nB^ai  fo«ace. 


Fig.  5n. 


W\S4  G39.--0ir?£K  WjitiLOFtnic  Lxrr  ITaial  Vimh^  puMMEjy  Bt  the  PfTiriTAitf 
MkUaKAiiB  (f;^  Aruold).     | 

1,  frontal  hoht  i  2,  lefl  umaI  hooe;  3,  sn^HsHor  mnxUkrf  ;  I,  budyof  Ibe  »pheiiolil  mih 
iii<»f  tktf  miiUUe  ]  7,  that  of  the  lywcr  ;  ih^  u^jM^ft  miUitb.  utiU  UiVffit  mtatnsi.f!t  mc  seen 
of  ihv  Usuing  Eutfiiibrnjie  of  ih^  lios^  in  tbti  j^uieriur  pulatitie  tfiiiliiJ. 


In  respect  of  the*  chamctera  of  the  mncoija  iiieiDbr*iiie^  thrt-e  regions  of 
the  nn^l  foasm  mny  bi?  diKtifigtiishtiil.  Thus,  tbi?  region  of  tho  noMtrils, 
including  all  the  prirt  wliicli  m  roofed  by  the  nasal  diirtilagoa,  i«  Im*^  with 
fetraiitied  Ri|Uftnioiiij  epithtflium  ;  the  remainder  of  the  fossio  h  ciivifiible 
iuUi  two  parts,  viz.,  the  olfactory  togiott  m  which  the  epithelium  h  uon-ci- 

Pif.  584, — TsaTrciL^ECTioii  of  a  small  roRTitut  oi  pjg  ^m^ 

vni  Mkxvii^fk  ^r  rnit  Ko«i  ritoM  mtt  Qt^r actum  r 
li«iiiir  (from  Hek«rh      f 

a,  colniurf^d  part  of  the  ffpitlteliam  ;  &%  nucUt;  h^ 
deeptr  i^^rt  coniEluing  tbe  ulfiic^rj  letln  jiiid  lilii- 
Dents  ;  <%  cufitie'Cltre  llftfrue  of  tlii*  laiucouft  mc  mbranii ; 
one  lit  the  tDQCotiR  glaikd^  ;  d\  lU  duct ;  c^  twig  uf 
ih«  blfaclory  iierr«  ;   e,  ehuII  twig  p4i£8liig  to  the 

lialeti     and     coluniuari     anJ    the    rpspiratory 

re^an  in  which   it  ib  ciliated,  and  oohmiuar, 

Tlie  ineinhr;ine  in    the  respiratory  part,  of^ii- 

piKtirig  of  the  inferior  turbinated  and   all  the 

lower  portion »  of  the  foseeef  is  studded  with  nu- 

tnc'rouii  inucons  glandsj  which  are  of  branched  aciunted  iipi' 

by  apparent  oriiioes  on  the  surface.      TliLrso  are  most  nu 

middlf}  atid  iiinder  parta  of  the  uaaal  foe^ffi,  and  are  lar^e^l 

the  M.'ptam  near  the  flour  of  the  awmi  c&vity.     Thvj  uru  m 
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l^HH  numerous  in  the  nicmbratte  liuiii^  the  ficveml  cATiitca  whicli  commimi^ 
catu  witti  ttit;  Jii^s^l  foA^ia, 

Tlie  tilfiictory  n^gi'^D  or  ihiti  in  which  the  olfactory  uerve  i^  difltributiHlt 
iiicludi^ft  tk«  uppur  and  middle  turbiujited  jiarfcUj  and  the  upper  portiuii 
of  the  sejitiim.  Us  mucons  inemhrnnu  h  thicker  and  more  delicate  in 
coni!iiiit«!iice  than  that  of  thu  cilktud  region,  being  soft  aud  pulpy,  Thti 
{^oluuniar  ceUn  on  its  8nrn\co  are  prcilong^d  at  tbi^ir  deep  exbrenntius  into 
threads,  which  have  been  observed  to  coinniurnoate  with  uUdlate  cell*  of 
the  CQiinfCtive  tii^ULj,  Beneatli  the  cohimnar  colls  i^  a  confijderable  thick- 
uorts  of  densely  imcleatcd  tia^TU',  comparinl  by  Henle  to  tlid  cortical  brain- 
Huliaianct^.  I'htf  glauiln  of  thi»  rei^an  arc  ntimeronb  ;  Init  are  of  a  more 
simple  structure  than  thoao  in  tlic  lower  part  of  the  fofi^e. 

Fig.  535,  Fig.  635.— C^j^ts  asp  Tkhmimal  KEavK-FiuRirtJ 

OF  tuit  Olfa17tory  HfiaiijJi  (fmiu  Frey  after* 

1,  from  tbe  fing  j  2*  ftffm  fntin  ;  a,  epitheliftl 
e«]l,  exiuiidh^g  deeply  tuto  a  mmiAtjd  pmcoa  ; 
bf    olf^ctftry   eelb ;    i;,    their   jieripheml    rod^f ; 
ff  tbeir  escireinki^fi,  seen  ia  I   to  ^ke  pri>!dng^^iL 
Into  dhary  hairs-  <  tlieir  centrsd  filaments ;  3,1 
olfaetrti-y    nerve^fibies   fiom   the   dog ;    a,    ilie  ' 
ditiaian  into  fine  fihriilije. 

Otfactory  VeIU. — Infcrrnixcd  with  the 
columnar  epithelial  eellR  of  the  olfactory 
re^iot),  and  so  numerous  n>t  to  snrround.! 
each  of  thern,  are  certain  peculiar  hodi^J 
each  consisting  of  a  apiudle  Mh&pe(l| 
uuclefitad  cell,  frurn  which  proceed  a 
BUperficlal  and  a  deep  prucesa.  The 
at]  parcel  a!  procean  is  a  cylindrical  or 
i^li^htly  tapering  thread  pa3aiiig  directly 
to  the  aarface^  and  tenninatiug  abruptly 
h1  the  flame  level  a^  the  epithelial  oe]l» 
between  vvhi\:h  it  lies  i  %h^  deep  pruce^sH 
Ls  more  slander,  and  pa^cs  vertically 
inward  ft.  Both  procesf^es  frequently  pre- 
sent a  beaded  appearance  tdmilar  to  that 
observed  in  fine  nerve- filaments,  and 
considered  to  be  of  a  J^imilar  accidental  origin.  It  was  gxiggested  by  Max 
Schidtzej  the  discoverer  of  the  olfactory  celLn,  and  i*  highly  probable,  that 
the  deep  processes  are  directly  continuous  with  the  filaments  of  the  olfactory 
nerve,  but  the  con ti unity  does  not  appear  to  have  been  actually  observed. 

The  tiupcrficlid  prowls  of  tbe  olfactory  eell  was  «b«crTCfl  by  Schult^e  to  be  Kor- 
moiuited  by  a  short  stiff  bail -like  proeeiti*t  and  ha-*  been  bo  described  by  otbcra ;  but 
bcifh  tbe  disscoveTcr  and  otbei's  are  now  agreeil  that  thia  ajipearance  results  froTii  the 
eungulatlou  of  albumen  eiieupcd  from  the  interior  of  the  procej^s,  l^'Ug  and  fine  hair* 
like  precei^aca  do,  bowcvijr,  cxUt  on  tbe  olfaetory  membmaes  of  amphibia,  reptiles, 
and  bird«,  and  lnul  bcien  prcvioasly  pel u led  out  by  Schaltee. 

OJfactftnj  Nen^..- — The  filaments  of  this  nerve,  lodged  at  first  in  grooves 
on  the  surface  of  the  bone,  enter  obliquely  the  substaiice  of  the  Schneiderirm 
memhrancj  antl  paaa  to  their  distribution  between  its  mucous  and  fibroua 
layei^.  The  nervca  of  the  neptum  are  rather  larger  than  those  of  the  out^sr 
wall  of  tht*  i**^«j*1  fufuiO}  ;  they  extend  over  the  n2>i>tfr  thu-d  of  the  sexHum, 
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ninl  iiA  lliey  «1eftceiid  becotne  very  iu(1i41iict.  Tlit^  ttcTvea  of  the  outer  waU 
iktv  ilivi^kil  iutu  two  groups — the  poaterifjr  brttjjch^  \mitig  dktributed  ovi^i 
tbu  mirfiA4;t:  oft  ho  upper  »|>oitgy  bone,  upd  the  unterior  branches  dtticcudiiig 
ovat  thd  plaiM  ftiirfiic^  of  the  ethmoid  ziud  the  middle  ipougy  bono. 


Fig.  &M, 


^^TiT     ITvTfl^ 


Fif*  5S6.^NsRTEs  rt?  THX  SftiTrM   Nasi,  ^TtKv  mom  thi  hxgtit  kidi  (from  Safifiey 
after  Hirschfcid  uud  h&t&llU).     i 

I.  tbe  alfafftorj  tmlli  ;  1,  the  oiraetory  nerves  paj^iiiig  thr"tij?h  the  fomiiiiuA  of  the 
crihHft'tiu  itliite,  %mi  ctcft^Dding  to  be  dis(tribut«d  qu  tht^  ficptiim  ;  2,  tho  iiitoiaal  m 
•epUl  Iwig  of  thu  itiual  bmnch  of  the  tiphtJialiiiie  uerve  ;  2f,  iiftsci' palatine  D&rrf  i. 

The  olfactory  non^os  an  they  defend  mruify  and  iiiiitd  m  a  plexiTonii 
tnattfier,  and  tht>  fiktnents  join  iti  bruBh-Uke  and  flattened  tuft^,  which^ 
spreading  ont  laterally  and    commimicttUng  fretly  with  idmibr  offsets    ou 

K^  537*— K  «ft  V  fcj!  iJ  W  Ttt  E  OU  Tl  ft  W  AL  (.OF  Pif .  63  7 . 

fOK  K^SAL  Foas*  (fitjin  Suppej  after 
Hirachfi^ld  4^d  Lereiiy).     | 

K  nrttrork  of  the  bmiehea  of  llie  olfac- 
kty  n^rvcj  ck'SceiTihng  up^n  the  regiin  oT  the 
•ai«rioi-  muL  miJdlf  turltiiut^il  kmea ;  2^ 
CJtfcerhnl  l^ig  of  tbt^  etlirnoiJal  bmntih  «f  tbc 
liMftI  nerre  ;  !),  apheiio-|iabithie  ^njfliori  ; 
I,  mmifiotitioD  of  the  antemr  itnlnLitie 
t)«rvcfi ;  5^  poaU'rlor,  und  6'f  iiiuhlle  tjivi- 
«iaj»«  i*f  tbe  pthUtiue  tiOTre* ;  7^  br*i»ch  to 
the  n^tfiiHi  pf  llie  iTifeiior  twrbinated  Ions  ; 
df  \n%mb  to  the  rfsino  of  the  BU|)criii'r  atid 
middle  liirbinat^fl  hoi»<a  ;  1>.  aa^^pdutmc 
hmudi  lo  the  tepttiin  cut  ihorl 

cjich    ftide,     form     «    fine    net  work, 
with  dojigat^d  ftud  uhnow  intervals 

twiirtstu  tUa  poiti^  of  junction  ;    but 

it  IH  tiupo6i»ibl0  to  trace  by  diissectioo 

ih^  termiDatiou  of  the  uurves  in  the 

ni4f«fubniDe,  iti  Gonfie()uejice    of  the   diBiculty  of  recognising  the  filanitsi^ts, 

il«!»titute  of  dark  outlino,  aa  thwy  liu  amotig  the  other  Ducltiated  ti*sU4?i^ 

in  their  nature  the  olfactory  tiLimenta  difftsr  irjuch  from  the  fihrtss  of  tho 
oerftbral  and  »|jiual  nervca  :  they  contain   no  white  anbstjince  of  Sch 
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ftr&  pale,  aiul  fittoly  gninul&T  in  tajiture,  Snnly  jKlhereui  one  to  another, 
Mid  hare  oval  corjittaclea  on  their  surface. 

The  grf)at43r  imti  of  the  muooua  metnbrfttie  of  the  timsX  fosms  is  provide^l 
,  with  tiervos  of  comiaon  senaibilityj  detived  from  braueht^a  of  the  &fth  pair  j 
^  these  have  alrc^ady  been  de«oiibed  at  pp.  59!>,  003  aud  604, 

Bhod-vcMdi. — The  arteiiea  aud  vemn  of  the  noae  are  derived  fiiom  iiiime- 
fons  sources  :  those  of  thu  ioteriur  foiiu  rich  pl^xui^c':^  of  capilL-irii^^  iu  tbu 
lining  tnembraue.  The  def^criptioti  of  thtt  arteries  will  bii  found  at  pp.  3dO» 
356,  301  awd  302  ;  that  olf  the  Vbios  at  pp.  450  and  404, 

DEVBLOFMENT    OF   TRK   Nf)8B. 

The  oigfto  &f  imell,  ai  wom  Brat  pointed  out  by  V.  Buer,  owef  itft  Gtigiiu  like  lUe 

primal^  auditor/  veiide  aud  the  ervBtnllJiie  krm  of  tlie  eye,  to  a  depi^ttiion  of  the 

iategamenL     This  depression »  tlie  piimarj  oirjvetary  groove,  i*  at  §r«t   encirdett 

hj  a  uniform   waM,  an  J  ia  uuoonjieeled  vlHU   the   moulk     Tliia  atagc   has   been 

lobiienred  by  KQlUker  iu  the  liumiiTi  embryo  of  fawr  tvcekj*.    Soon,  however,  by  the 

^miequjil  growth  uf  the  eur  row  tiding  partft,  a  groove  i**  foTmed,  deHecndijig  from  the 

]dt  and   passing  into   the    mouLh.    Tho^  the   middle   rrfiiU4i1    proi-ei^   i»  i«o1iiled 

between    the    grooves    of  opposite  ^idtA,  while  the  hit^^ral  frontjil  proL't:^  acpur^te^ 

the  nofttriJ  from  ihe  eye  (p.  il^).     The  maiciHttry  U>bes,  growing  forvrjirda  from  behiod 

ibe  eyes,  complete  the  houndaricft  of  the  nostriL^,  which  then  open  intts  the  fum  part 

of  the  mouth.     KUlliker  obijerve^  thi^  ^btgii  m  I  iie  taller  half  of  the  ^ecoQd  month. 

The  palate  snbKeqneuily  grows  inwurd^  to   the   middle   line,  as  has  been  else h here 

itated,  and  t^o  para  lea  the  naval  from   the  bneeal  cavity  ;  leaving  only  the  extremely 

I  lifj in Ute  communication  of  the  iomor  foramen-     Meanwhile,  with  the  growth  of  the 

'£Lce,  the  miEat  foiisie  deepen,  and   the  turbinated   bones  make  their  iippeamnce  as 

prot^ltes  from  their  v&Wn,     Observations  are  Rtill  wanting  to  determine  whether  the 

eEfaclory  nerves  are  developed  from  the  buUi^,  aud  have  tbu6  a  cerebral  origin,  or  are 

ioparately  fomied  from  peripheral  blastema  J  ike  all  ether  acrreSj  with  the  exceptiea 

of  the  optic. 

Fig.  537.* 
A  «  C 


^N 


w 


Fig.  637^* — Views  of  thk  Hi^ad  of  HirifAN  Embelvols,  iLLti»taATi?ru  ths  DievirLOPiriiff 

er  THE  Koss, 

A,  Head  of  an  embryo  at  three  weeks  (from  Kckcr).  '{*  1,  anterior  oprehral  vesye  ; 
%  Tolddle  vesicle;  3»  uaeal  or  middle  frontal  yiroccBs  ;  4^  suiwrhir  inaiillary  procea^;  J5, 
eye  ;  6,  ioferior  mnxilbry  proecisB  or  tii'st  viiiC'eml  pkte^  aud  beluw  It  the  fir^t  cleft  |  7j 
8,  nod  y^  aecond,  thirds  aod  fourth  plates  and  delta, 

B,  HejuX  of  an  emhryo  of  about  five  weekfi  (from  Eekcr).      ij* 

1,  2,  3,  and  5,  the  same  parts  a^i  io  A  ;  4,  the  external  nasal  or  lateral  free  til  preefsa^ 
inside  wliieh  is  the  nasal  groore  j  il,  the  fiuperior  masctllnry  pmeees ;  7,  the  iaferiur 
maxilla  ;  x  ,  the  tonjijiie  s^^a  within  the  month  ;  8,  the  firal  bfaiicluul  i,ltfi  wlneli  hecomc^iji 
the  out^r  part  of  the  meatus  auditFirjus  e^ctemoi. 

C,  Vlt!w  of  the  he:^d  of  aa  emlrryo  of  eight  weeks  seen  from  below,  the  lower  jaw  having 
been  removed  (from  KolUker).     f 

n,  the  ejtt-emal  nasal  aperturcK ;  i^  intcrmaiillary  or  inemor  preewi*  and  to  the  ynter 
llde  of  this  the  internal  ua«al  aperture  ;  m,  one  cf  the  palatal  procefcaen  uf  tlje  upper  jaw, 
wbiiih*  advancing  iuwarda  from  the  aideK,  fnrm  the  partiiiuu  betwijeii  the  mouth  aud  nose; 
pf  Common  cavity  of  the  tufue^  moutb,  and  pharjuJiL. 


QRGAXS    OF    DIGESTIUN.      TQE    MuriH. 


V  Section  VI.— SPLANCIINOLOGy, 

tTirii»m  the  divimon  Bnlanctmology  will  be  described  iUoBa  organs  of  tho 
hmlj  which  have  wot  found  a  place  in  any  of  the  foregoing  p&rts  of  the 
work.  These  oonfii^t  of  the  organs  of  digestion j  t!ie  orgiin^'^  of  reipimUou, 
the  uriiiaiy  organs^  aud  the  organs  of  generation. 

ORGAXS  OF  DIGESTION. 

The  diftMte  apparatus  mcludcs  that  portion  of  the  ot^atrn  of  asstmilation 
irittiin  which  the  food  m  recelred  and  p&rtially  eon  verted  into  chjrle,  and 
from  whieb,  after  the  chyle  has  been  absorbed,  the  reaidii^  or  eicreuieut  i^ 
e^petled.  It  torj^i^t^  tnainly  of  a  tubular  part^ — the  aluneutary  otitiofi  to- 
gether with  variolic  glitDcis  of  which  it  receiver  the  HecretiouB. 

The  atimentarj  canal  h  a  lon;;^  membranous  tube  coTnmencing  at  the 
month  and  termiLtating  at  the  anu^j  composed  of  certain  tunics  or  coat;;,  and 
lined  by  a  cod  tin  nous  mueous  membrane  from  oqo  end  to  the  other.  I  til 
Average  length  is  about  thirty  foet,  being  about  five  or  six  times  the  length 
of  the  body.  Its  upper  extremity  13  placed  beneath  the  base  of  the  sknll^ 
the  sncceetliDg  portion  traii'erBes  the  thorai,  and  by  far  the  greater  part  is 
eout! lined  within  the  cavities  of  the  abilomen  and  pelvic, 

Th(3  part  situated  above  the  diaphragui  consists  of  the  organs  of  mastica* 
tioEi,  iusabvihtion,  an^l  doghitition,  and  comprises  the  fnouUh^  with  the  teeth, 
and  salivtiry  glands,  tho  i^hanjujCj  and  the  asoijhagus  or  gnllt^t.  The 
ftfiuainder  iticIuJes  that  part  of  the  ci^nal  which  i.^  mora  immeciititety  en* 
k  gaged  in  the  digestive  proceaii,  in  absorption,  and  in  defecation,  as  tli# 
stamaeh  and  the  simall  and  large  inteatine.  The  gUnds  which  are  moit^ 
intimately  connected  with  dii^eHtion  consist  of  thoso  vory  nutuerout  imiall 
glandnlar  org^^u^  which  are  si  tutted  in  ibe  mucou;^  membnine  of  the  alimen* 
tvy  canalf  aod  the  larger  glaiiJs,  such  as  the  pancreas  and  IJverp  whotsa 
ducts  open  within  the  canaL 

The  nwuth^  or,  more  detinitely,  the  buccal  eaMy^  is  the  space  included 
betweeti  the  lips  and  the  throat.  Bounded  by  the  lips,  cheeks,  tongue,  and 
the  hftrd  and  i^oft  palate^  it  com  muu  tea  tea  behind  ^  itb  the  pharynx  through 
ma  opening  called  the  fauc^  (isthnins  faucium).  The  cavity  of  the  mouth 
is  lined  throughout  by  &  m  neons  membra  Me,  which  is  of  a  pink  rosy  hne 
during  life,  but  p?de  grey  after  death ^  and  which  presents  peculiarities  of 
»orfiice  nnd  structurt5  to  be  noticejl  hereafter. 

The  lifNs  arid  che€ks  are  composed  of  an  external  layer  of  skin,  and  of  an 
internal  layer  of  mucous  membrane,  together  with  muscles,  re5Bel.4^  and 
already  fully  described  in  other  parts  of  this  work,  some  areolar 
e,  hktf  auil  utuuL^rous  small  glanda  Tlie  free  border  of  the  hp^  in  pro^ 
tooted  by  a  dry  m.ucous  metnbritiie,  wbieh  becomes  Cfjotinuous  with  tbo 
skin  is  ooTered  with  numtfrouB  minute  papiUte,  and  is  highly  eensitivo.  On 
the  inner  surface  of  oach  lip,  the  mnooui  manbranti  forms  a  fold  in  the 
middle  line,  connecting  the  lip  with  the  gutns  of  the  corrie!ipor»t  ■ 

Thtf>ie  are  ihcfutna  otfrainnla  of  the  lips  :   that  of  the   upper  1  I 

the  kfgerp  I 

iiuinexoiis  ^maH  gkuds,   called    lahuU  ^latidSf   tarn   found    h  I 


im 
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m^QQuit  msmbr^iiie  of  the  lips,  around  tW  opening  of  the  moutll.  They  area 
mtuated  bet^^eeu  the  mucous  membrane  and  tJie  oducuWi»  oHb  muade. 
Thejr  Am  aumpouiid  gUiiidit  of  a  rounded  form,  the  largest  of  \h*^m  uot  ex* 
ceeding  tU«  sizo  of  a  iiplit  pea  ;  an  J  tiiej  opeu  iuW  tli«  mouth  by  distiuet 

Btitw^n  thti  buotihiiitor  mueoli;)  and  thu  miicouti  meaibTaue  of  the  cheek, 
by  which  it  is  lined  in  ita  whole  extent,  are  the  huctat  glands,  t^imitar  to  the 
labial  glanda^  but  RmalK't.  Two  or  three  ^landfl,  lart^er  tUiui  the  rest,  found 
betweeji  the  ma.s^eter  and  bncdnator  mu^^clesi,  aud  operung  byneparate  4nct« 
near  the  la4  uiolar  tooth,  are  called  the  tnoUtr  glatidfl.  The  duct  of  the 
parotid  gland  ako  opens  upon  the  iniior  surface  of  the  cheek,  oppojdte  to  the 
^cond  upjKir  molar  tooth. 

ImmeLliately  within  the  Hpa  and  cheek,  are  the  dtut^l  archrs^  coniLsting 
of  the  te«th,  gumfij  and  uiastUlie.  The  jaw-bones,  the  articulrttioo  and  moi?6- 
meuta  of  the  lower  majiilla,  and  the  muscles  used  in  mastication  are  else- 
where denoribed.  The  guft^jf  {}^u^ivm)  are  comp>ged  of  a  densii  tibrouA 
tissucj  connected  very  closely  with  the  periosteum  of  the  alreular  proco^Aea^ 
and  covered  by  a  red  and  highly  yascuUr  but  not  very  sensitive  mucous 
membrane,  which  m  smooth  in  its  general  MurfacM.',  but  i&  beset  with  (ine 
papilla}  in  the  immediate  vicinity  of  the  tticth. 

TUE    TEETU, 

In  tlie  human  aubjecii,  m  in  m^unmalia  generally,  two  sets  of  teeth  make 
their  appearance  in  the  courije  of  life,  of  which  the  11  rat  constitutes  tb^  tafi^ 
pifTary^  dtciduijuSj  or  fntlk  teeth,  whilat  the  second  i^i  named  the  pfrmnti^nt 
aeL  The  temporary  teeth  are  twenty  in  numlxTj  ten  in  each  jaw,  and  the 
permanent  set  consists  of  thirty  two,  sixteen  abovre  and  sixteen  below. 

Defioiencieflin  the  nuiul>er  of  the  teeth  SDmetimeii  eecur,  and  the  nuraWr  is  freqeentJ)' 
increased  by  one  or  ninro  Haperriuineniry  ic^lh,  Tkicgc  tire  amnliy  Einiill,  and  pro- 
vided with  odIj  a  single  Ikug ;  and,  tlicugh  generally  dUtuiet,  they  aro  someLlmc^ 
attaeljcd  Lo  other  teuth :  Ihcj  oceur  morB  frcqucutly  near  the  front  than  the  hinder 
tccth^  aud  are  more  ofl^eu  met  with  in  Ihc  upper  than  in  the  lowi^r  jaw, 


G^mral  Characters  of  the  Teef/v.  — Ev-ery  tooth  consists  of  three  portions, 
vhs.  I  one  which  projt*cl&  above  the  gums  and  is  named  thu  botly  or  croipt*,— 
another  which  m  lodged  in  the  alveolus  or  socket,  and  constitutea  the  root 
or  fang  J — imd  a  third,  intermediate  between  the  other  two,  and,  from  being 
more  or  less  constricted,  named  the  cervix  or  neck.  The  size  and  form  of 
each  of  theee  parts  vary  in  the  different  kinds  of  tf^cth. 

The  roots  of  all  the  teeth  are  accurately  fitted  to  the  alveoli  of  the  jaws, 
in  which  they  are  implanted.  Each  alveolus  h  lined  by  the  periostoum,  which 
aliso  invests  the  contained  fang  an  high  a^  the  cervix.  This  dental  perios- 
teum, sometime;^  named  the  periodontal  membrane,  is  blended  wivh  thi^ 
deniie  and  slightly  Keu^itive  tissue  of  the  gums,  which  closely  ^niTounds  the 
neck  of  the  tooth*  The  roots  of  all  tho  teeth  taptr  from  the  cervix  to  the 
pointy  and  this  form^  together  with  the  accurate  adjustment  to  the  alveolus, 
haa  the  eflect  of  distributing  the  pre^ure  during  use  over  the  whole  socket, 
and  of  preventing  its  undue  action  on  the  apex  of  the  fang  through  wMch 
the  blood- vessels  and  nervea  enter. 

The  thirty  two  permanent  teeth  consist  of  four  incisors,  two  cj>ntne3,  four 
bicuspids,  and  six  molars  in  each  jaw.  TJie  twenty  temporary  teeth  are 
four  incitscKTSf  tw^o  canineai  and  four  molare  above  and  below.      There  aw 
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mo  bictiHpids  among  the  temporary  teetb^  bni  the  Bight  ileelduons  moJiirs  are 
ftiiC€eo4led  by  the  eight  bicuBpidw  of  iUe  porraaueut  set.  The  relntiv*©  posi- 
tion aud  armngfemerifc  of  the  different  kinda  of  teeth  in  the  jfiws  may  ba 
oxpreiied  by  the  follovring  formula,  wbiah  ulso  exhibiU  the  reUtion ^between 

^tbe  two  «et*  ia  tbese  respects : —      ^  m,  2     t    -^  i-  f    2  L>.  iJ^*^'  *\ 
MO.   C4.    nr.    CA.   iro* 
f  Upper            2      14      12         =10 
T<im{KiriW7  teeth       .    ,  < » — — =^20 

^  (Lower  2       1       |       1       2         =10 


VermAUttki  teeth 


f  Upper 
(  Lower 

(  Upper 

(  Lower 


MO. 

3 


1 


I 


I 

1    'I'    1 


at, 
2 


vo. 

3=ie 
— =n 

8=1(5 


Speehl  CharaflUrt  of  tfi^  Permanent  Ttdh, — The  itteimr^t  eight  in  number, 
mte  the  four  front  teeth  in  each  jaw,  and  tire  io  named  from  being  adapttnl 
for  cutting  or  dividing  the  soft  aubstaneai  used  as  fooiL  Thcdr  tmimut  ure 
chii^l-sbaped^  and  have  a  fikirp  horizon  t%l  cutting  el  go,  which  by  ocmtinued 
u*e  m  bevelled  otT  behind  in  the  upper  tetth,  but  in  the  lower  teeth  is  worn 
ilowu  in  front,  where  it  comes  into  oontoet  with  the  overlapjnng  <;tlgf?s  of  tho 
Upi>6r  teeth.  Before  beirtf^  aiibjectod  to  wear,  the  bori^ntal  edge  of  each 
ineiftor  tooth  i»  ^rrated  or  marked  by  throe  bid  all    prominent  points.     Tlie 


Fig.  635* 


I 


Wig.  £S3.*^Tftct«cii  TiiTB  Of  TUB  Up^ra 
Awp  Lowia  Jaw9. 

tt,  trtm%  ^'lew  of  the  flpp«r  a^d  lower 
middle  iociiura ;  h^  front  view  of  the  npver 
and  lower  lateral  ii]<?isors ;  f»  Jitt^ml  vie* 
Df  ilie  upper  and  lower  middle  intikoni, 
Bh<rdwing  ibe  ehis^l  ihape  of  the  enmn  ;  a 
gruorii  lA  6e^u  marking  flight  I  jr  the  fa  up 
of  Lbe  lower  totith  ;  d,  the  upper  nucl 
hiwer  middle  mcUt>r  leeth  before  tht*y  have 
born  worn  I  RhowiT>g  the  three  pointed  pro- 
J«etI«Ot  of  the  etitting  ed;^ p. 


anterior  nirfa^  of  the  crown  is 
slightly  convex,  and  the  posterior 
oon&iTe.  The  fang  u  long,  single, 
conieal^  and  oompT^flsed  at  the  mdeB, 
whem  it  eometlmen  thou^li  rarely 
prcs^ntd  a  elight  lougitndinal  furrow. 

The  lower  incfftor  teeth  are  placed 
vertically  In  the  jaw,  but  the  corre- 
•ponding   upper  teeth  are   directed 

obliquely  forwards.      The  up[>er  Incisori  are,  on  the  whole,  larger  than  the 
lower  ones* 

In  thft  tipper  j*w  the  central  indtioni  are  largpr  than  the  lateral  j  the 
severve  m  the  cii^  in  tbt^  lower  jaw,  the  control  incinors  btdng  there  the 
■imilUiry  and  being,  morrovpr^  the  Humtledt  of  all  the  inciftort<^th. 

Tbe  ir<tiiin^  teeth  (cuf<pidati))  four  irt  number,  are   placed  one  rm   oach 
tide,  above  and  bt^low,  next  to  the  lateral  inoiaors.      They  are 
•tr^-ngiT  than  tbt^  iMci«or  tucth*      The  rrmrji  ia  thic 
^font  and  hollowed  b^^hind,  und  may  hv  compared 


tooth  the  anglei  of  wlik'li  Havc»   he^n    remorm],   ^o  ns   to   lt<:ive  a   single 
cuutial  point  or  c%i»p^  wketioe  the   mane  ^^lUpidaU  applied  to  thaw?  t«ell]. 


tlik,  as 
thrown 


Fij.  £39,  Fig.  5>9<— CmiftE  ToytB  or  tirw  Urri*  Jaw, 

a.  frmit  vidw  ;  6^  Uitrd  ifl«w,  »liuwitt[^  Uie  long  fang  grot  *  veil 
OD  the  bidcp 

The  point  always  beooroes  worn  dowii  hy  bsc,      Tba 

jaiifj  uf  tbe  cuiiine  teeth  h  fiiugb,  couical,  at^tl  com* 
ymm&tid  at  the  sides  i  it  is  loi4g^r  thatt  the  fangs  of 
any  of  tliu  other  teethe  aud  i^  ^o  I  hick  as  to  CAU^e  a 
corf&spondLug  proniiatfuai  of  the  alveolar  arch  :  on 
the  Htdea  it  ia  loiirkfjd  by  a  groove,  an  indication,  as 
^  ■  it  wore,  isf  the  t^luft  or  divi^io^  which  ftpi>©ar*  iu 
\jr        the  teutb  i^eit  following. 

The  nppur  caiiines,  popu''arly  called  the  (^y^'ttttft, 

are   larger  thati    the    lowt;r,  and   in    cofi sequence    of 

well  as  of  the  grt^ater  width  of  the  upper  rai.ge  of  iuci^rorp,  they  are 

a  little  farther  otitwiLid^  than  the  lowt^r  canine  teeth.     In  the  dog' 


Fig>  540, 


Fig,  5iK 


Fig,  540.  —First  Bicuapto  Tcm^th    uif 

a»  front  view^ ;  h^  lAtrral  v\ew^  efi&wing 
tho  Intornl  j^rixwe  of  Ih^^  fAng,  tmd  tb« 
leiidi;Lii^y  in  ibe  upper  to  d»ifi»ioii. 


Fig.  SIL — FiasT  Moljir  Tootr  uFTBi 
Upi>aR  AVP  LiOWiR  Jaws. 

Thej  ftjre  viewed  from  the  crater  avpe^t. 


tribe,  and  in  the  carnlvora  gene- 
rally^ these  teeth  acquire  a  great 
size,  and  are  fitted  forteusing  and 
kiDing  prey,  and  for  gnawing  and 
tearing  it  when  used  aa  food. 

Tlie  ftkn^pids  (bicuspidati),  also 
called  premolarsj  are  four  in  each 
jaw  ;  they  are  shorter  and  smaller 
than  tha  eiuilne?,  next  to  which 
they  are  placed,  two  on  each  side. 
The  tfmefi  is  compressed  hefors  aisd  behind,  its  greater  diameter  being 
acroHf  the  jaw.  It  i^^  convex,  not  oidy  on  ita  outer  or  labial  surface,  like 
the  preceding  teeth,  but  on  its  iimer  fl^irfac©  alsoj  which  rises  vertically 
from  the  gum  i  its  free  extremity  ia  bromlerthau  that  of  an  incisor  or  c^inin© 
tooth  J  and  iji  Burmonnted  by  two  pointed  turhercles  or  cusps,  of  which  the 
e^iternal  one  is  lurgar  and  higher  than  the  other.  The  fang  is  alao  fiatiened, 
and  is  deeply  grooved  in  all  caeea,  fthnwing  a  l^ndency  to  become  double. 
The  Hpex  of  the  fang  is  generally  hiHd,  and  in  the  first  upper  bicuspid  the 
root  is  often  cleft  for  a  considerable  distance ;  but  the  bicuspid  teeth  are  Tery 
variable  in  this  respect,  and  may  be,  all  four,  free  from  any  traee  of  biGdity 
of  the  root.  The  dipper  bieuspids  are  larger  than  the  lower  ones,  and  their 
cups  are  more  deeply  diviiied*      Sometimes  the  first  lowi^r  bicuspid  hasi  only 


I 


I 

I 
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one  tubercle  diitinctly  m&rke^],  i.  e.,  the  externQi,  tmd  m  thikt  case  approaclied 
ID  ^gure  to  a  catdne  tootb. 

The  mohtr  teetli,  true  or  large  raolan^  or  imilticuspid  teetli,  are  twetvo 
in  unmber,  and  are  arranged  behind  the  bicni^pid  teeth,  three  od  each 
tidej  above  and  below,  Thef  are  diwtmguiahed  by  the  krge  size  of  the 
crowD,  aud  by  the  i;reat  vrkdch  of  it^  grimting  surface.  The  first  moljikr 
is  the  largest,  and  the  thin!  i&  tlie  BDiaileat,  In  each  rauge,  ao  aa  to  pro- 
ijuce  a  gradation  of  niz<i  in  theao  teeth.  The  liuit  inolar  in  each  raQge^ 
o^ing  to  its  late  appe&rance  through  the  gumH^  in  called  the  wkdom' 
tooih^  den»  sapientifie.  The  crowns  of  the  molitr  teeth  are  low  and  ouhoid 
in  their  general  form.  Tlieir  outer  and  inner  ftnrfa^^ea  are  convex,  but 
the  crowBii  are  rathtir  fi;ittened  before  an  1  behind.  The  grinding  Burfaoe 
im  &eftrly  aquare  in  the  lower  teeth,  and  rbomlxtidal  in  the  upper,  the 
ooroers  being  rouoded  off;  it  h  not  smooth,  but  ia  provided  with  four  or 
five  trihedral  tubercles  or  cu^p»  (whence  the  name  multicuHpldati),  aepa^ 
fated  from  each  other  by  a  crucial  depression.  The  upper  molars  huve 
four  cuspit  mtuated  at  tlie  angles  of  the  masticating  surface :  of  thene  the 
iiitemal  and  anterior  cu^p  is  the  Lirge»t^  and  is  frequently  ooti  tweeted  with 
the  posterior  eicternftl  cusp  by  alow  oblique  rid^e.  In  the  upper  iriadom- 
teeth,  the  two  iuternal  tuberclos  are  ujually  blendcHj  together.  The  crown  a 
of  the  lonr^r  molar%  which  nre  larger  than  tho^  of  the  upper,  have  five 
cnspfi,  the  addittouil  one  being  placed  l^etweeii  the  two  posterior  cu!ip»,  and 
father  to  the  outer  aide;  thi«  is  especially  evident  in  the  lower  wL^dom* 
teethy  in  which  the  crown  ia  smaller  and  rounder  than  in  the  others^  The 
/an^i  of  all  themotar  teeth  are  multiple*  In  the  tw^o  anterior  molars  of  the 
upper  jaw,  they  are  three  in  uumlxrr,  vi^.^  two  phice^l  externally,  which 
are  short,  divergent^  and  turned  towanis  the  antmm  of  the  superior  max- 
illa ;  and  a  third  or  internal  IVing,  which  in  larger  and  longer^  an rl  in  directed 
towards  the  palate,  the  posterior  border  of  which  extends  as  far  back  aa  that 
of  the  {posterior  external  fattg.  This  third  fang  in  ofteu  slightly  grooved, 
e»peciAlly  when  the  two  internal  cu^ps  are  very  distinct,  and  some  limes  it 
ii  divided  into  two  stnehllL^r  fanga.  The  two  anterior  molara  of  the  lower 
jaw  have  each  two  fangs  ^^^  anterior,  the  other  posterior^  whioh  are  broad  ^ 
oompffwed,  ftnd  grooved  on  the  faoea  that  are  turned  towtirds  each  other, 
M  if  each  conitiited  of  two  fangs  fused  together  :  they  have  an  incMnatiou 
or  curve  backwards  in  the  jaw,  and  are  slightly  divergent,  or  sometimee 
poridlel,  or  even  nearly  in  cDntact  with  each  other  :  more  rarely  one  or  both 
of  them  in  divided  into  two  smaller  fang^.  In  the  wisdom- teeth  of  both 
jaws  the  fangs  are  often  collected  into  a  aiugle  irre^mlar  conical  mass^  which 
ii  either  directed  backwards  in  the  sabstance  of  the  jaw,  or  curved  irregu* 
lady  :  thU  composite  ikng  sometimes  showa  traces  of  suWi vision,  and  there 
are  oocanonally  two  fangs  in  the  lower  tooth  and  three  in  the  upper. 

The  bicuspid  and  the  molar  teeth,  from  the  brea<lth  and  uneven  form  of 
their  crowns^  are  fitted  for  bniming,  crushing,  and  grinding  the  food  iii 
mastication , 

The  range  of  t*?eth  in  each  jaw  forms  a  nearly  uniform  curve,  which  b 
not  liroken  by  any  intervah,  as  is  the  caae  in  the  dental  apparatus  of  many 
animahif  even  in  the  Quadrumana.  l^he  upper  dental  arch  is  rather  wider 
thm  the  lower  one,  so  that  the  teeth  of  tlio  upper  jaw  slightly  overhang 
of  the  lower.  This  is  owing  priucipally  to  the  fact  that  the  lower 
are  placed  either  veftically,  a^  in  front,  or  are  inclined  somewhat 
Ifiwarda,  aa  is  Aaen  iMihind  and  at  the  Bides,  while  the  oorre^ponr"  *^ 

of  the  upper  jaw  liav^  an    tutsUmtion   foiwynh  in  front,  » 
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behind.  While  there  ib  a  slight  diminution  in  the  height  ef  the  expoMd 
parts  of  the  teeth  from  the  incisors  backwards  to  the  wisdom-teeth,  theire  is 
in  man  a  general  uniformity  in  the  amount  of  projection  of  the  drowns 
throughout  the  whole  series.  In  consequence  of  the  large  proportionate 
breadth  of  the  upper  central  incisors,  the  other  teeth  of  the  upper  jaw  are 
thrown  somewhat  outwards,  so  that  in  closure  of  the  jaws  the  canine  and 
bicuspid  teeth  come  iuto  contact  partly  with  the  corresponding  lower  teeth, 
and  partly  with  those  next  following  ;  and  in  the  case  of  the  molar  teeth, 
each  cusp  of  the  upper  lies  behind  the  corresponding  cusp  of  the  lower 
teeth.  Since,  however,  the  upper  wisdom-teeth  are  smaller  than  those 
below,  the  dental  ranges  terminate  behind  nearly  at  the  same  point  in  boUi 
jaws. 

The  Miik'teeth. — The  temporary  incisor  and  camne  teeth  resemble  those  of 
the  permanent  set  in  their  general  form  ;  but  they  are  of  smaller  dimen* 
sions.  The  temporary  molar  teeth  present  some  peculiarities.  The  hinder 
of  the  two  is  much  the  larger  ;  it  is  the  largest  of  all  the  milk-teeth,  and 
is  larger  even  than  the  second  permanent  bicuspid,  by  which  it  is  afterwards 
replaced.     The  crown  of  the  first  upper  milk  molar  has  only  three  cusps. 


Pig.  542. 


?! 


Fig.  542. — Milk  Teeth  of  the  Right  Sidk  of  the  Upper  and  L«jwbr  Jaws. 
a,  the  incisors  ;  6,  the  canines  ;  c,  the  molar  teeth. 

two  external  and  one  internal  ;  that  of  the  second  has  four  distinct  cusps. 
The  firHt  lower  temporary  molar  has  four  cunpn,  and  the  second  five,  of  which 
in  the  latter  case  three  are  external.  The  faiiga  of  the  temporary  molars 
resemble  those  of  the  permanent  set,  but  they  are  smaller,  and  are  more 
divergent  from  the  neck  of  the  tooth. 

Structure, — On  making  a  section  of  a  tooth,  the  hard  substance  of 
which  it  is  composed  is  found  to  bo  hollow  in  the  centre.  The  form  of  the 
cavity  bears  a  general  resemblance  to  that  of  the  tooth  itself  :  it  occupies  the 
interior  of  the  crown,  is  widest  opposite  to  or  a  little  above  the  neck,  and  ex- 
tends down  each  fang,  at  the  point  of  which  it  opens  by  a  small  orifice.  In 
the  crown  of  the  incisor  teeth  the  cavity  is  prolonged  into  two  fine  linear 
canals,  which  proceed  one  to  each  comer  of  the  crown  ;  in  the  bicuspid  and 
molar  teeth  it  advances  a  short  distance  into  each  cuxp.  In  the  case  of  a  root 
formed  by  the  blending  of  two  or  more  fangs,  as  occurs  occasionally  in  the 
wittdom-totith  each  divibion  has  a  separate  canal  prolonged  down  to  Ha  apex. 
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The  central  canity  of  a  tootli  ia  called  the  pnlp-eavittj^  becatiae  it  ia  occupied 
ttUd  acctirat(;l/  filkJ   b^  a  Mt,  hi^lily  vascular,   aud  seEiitivQ  ttubsCaaoei 


Fig.  513. — SicnoKs  OF  ak  Imci^k  akh 
MoLxiK  Tooth. 

Tlie  loiigjttirlinal  ieeUuuB  shnw  the  wtiole  of 
Ihc  E)u1|)'0»Tttj  id  the  iaobar  atitl  miliar  iutith, 
lis  eKt«i3iioa  mpmirdi  wltlnn  the  cmwD.  an  l 
jy  pralongaliontloffnwjirda  into  tiiefAn^s  wiih 
the  smuM  ;i}>erture  at  Clie  jioifit  nf  e^icU ;  tbei<te 
And  tlie  cn9«8  sisctioa  e.\h>w  tUe  ruJ^iUja  of  tlid 


Fb.  5i:!, 


^^^ 


i> 


calletJ  tH«  tien^iif  pit/f*»      This  pi  dp  icon- 

*wU     of    areokr    filament  a,     amongst 

wiiidi  iKimerous  nuclei  iind  cells  are  rendered  vitubte  hy  the  action  of  aewtio 

^cid.      It  ia  well  supplied  with   Ttidaalti  and  aer\'0!!i,  wlileh  Jire  derived  frota 


Fig. 


544. — MAamfrEn  Lon^TTUDniAL  Stotfoir  er  4 


Fig,  514. 


1,  the  iToiy  er  ijeDtin^f  showing  the  direction  and  pri- 
mary cQ?rei  of  (be  deatd  tuLali ;  2,  the  pal|j-caT»ty  with 
ilm  ifuftlJ  apertures  of  the  ttibuU  iulo  it  ^  3^  the  eemorit  or 
«huIa  [letr^iMi  coreriug  the  fan^  at  bigh  tA  the  border  of 
Ihe  ttutmel  at  the  neck,  eitfaibELing  Jaeunin  -  4,  the  ecuunel 
testing  ou  the  (leotlne ;  thifi  haa  beeu  worn  v^w^j  b;  uie  fram 
the  opper  part^ 

the  internal  maxillary  artery  and  the  fifth  pair,  ami 
which  enter  the  ua?ity  through  the  anidll  aperture 
at  the  point  of  each  fikng^ 

The  ftoliil  portiou  of  the  tooth  is  compo^^M  of 
three  dbtinct  Bube^timQ^B,  viz^,  the  proper  dental 
tobsfancei,  it^f^  or  litHilne,  the  ^iiamalf  and  the 
otftifnt  or  ondu  ptirosa.  Th^  dmititio  conHtitntea 
by  far  the  IjLiger  part  of  the  hturd  gub«t«nc©  of  a 
tyoth  ;  the  euamel  ia  found  only  u|>ou  the  exposed 
pftrt  or  crown  ;  and  the  cetneiit  coi^erei  with  a  thin 
Uyer  the  surface  of  the  implanted  portion  or  fang. 
A  fourth  variety  of  tissue,  oitiodcntinej  is  farmed 
within  the  den  tine  j  at  the  expense  of  the  pulp,  as 
age  advances* 

A.   Tho  dtnfitie^    (OwrenJ  forming  the  piiucipal 

I  or  fDundation  of  the  body  itud  nmi  of  a  tooth, 

I  to   both  of  th^i^e  parts  their  goneral  form, 
id  imniied lately  encloBea  the  centred  cavity.      It 
msemblcs  very  compact  bone  in  its  general  aspect  and  chen^ieal  relationa, 
but  i4  not  identical  with  it  in  stmcttire,  or  in  the  exact  pi  oportions  of  ita 
•arthy  &nd  animal  con^tihients. 

According  to  the  attalyrte^H  of  Bcrzeliiis  and  Bibra,  tJie  dentine  of  hiimau 
teeth  consitts  of  26  purts  per  c^^nt.  of  animal,  and  72  of  earthy  mattar. 
I'he  former  ia  resolvable  into  gelatin  by  boiling.  The  colupo^itioll  of  tho 
tulter,  ac^rding  to  Bibrji^  iaa^  followa,  vin,,  phosphiitc  of  lime  Gti'T  rmr  <**n^_, 
carlioiiatt  of  limo  3 '3,  phosphate  of  magnenia  aud  other  Mitf 
Ino0  of  tiuoridtr  of  c«dcium,  1*6.     Ui.rzeliiia  found  5  3  carbon 


r** 


THS    ThHTH 


of  m  fiwimw  oombK  of  Traiy 
nns    tttfaa^    fmhwIiiiHii    iWwIy 


?ig.  J4J. — SmixuuaB  ov  Duusft 

tae  mboil  j£  hwfcnff,  ^*.  %  froM 
a  pvt  in  wbick  um  tAoali  ar»  vcrj 
duMBT  wfi:   ^   ortm.  &  fait  wkfv 

B».  :uofTnnnmi[  scetioa  of  tika  rwL 
'a^  ^  tlw  iea^  tab«i  mmr  tfe  isMr 
sortiM*  of  dbc  iasBM  visk  ficvtsba- 
E  :  &«  mbifi^^siia  jf  coMi;  €,  lo*^ 
iHapfMuiiM  -if  tiw  Aboli :  i^  fnaakr 
Jmpet  consatiiig  or  maU  tetol  gl»> 
bairs  aft  the  marfxa  of  ike  iiitiat; 
c  iaL'OBae  of  tkt  <mmb^  «b«  of  tkoa 
CQBiMCttil  b  J  tahmB,  witk  IksM  «f  tha 


tHrQogti  every  part  of  tke  irory 
tQwanis  its  perqikeij.  Is  tb« 
upper  portioa  cf  Ui«  orown  tliey 
kaTe  a  Tcrtical  directioa  ;  but 
tovards  tke  ttdca^  aad  in  tke 
meek  and  rooi,  tkay  become 
graiuaQj  obliqve^  tken  kori- 
aontaL  and  are  finally  OTen  in- 
diiied  dovnvarda  towards  tke 
point  of  tke  £uig.  Tke  eouTFe 
of  tke  tabnka  k  sot  straigkt, 
bat  eadi  describe^  in  pesBUig 
Iran  tke  central  to  tko  peri- 
pkeral  part  of  tke  dentine,  two 
or  tkree  gentle  cnrroa  (prtMory 
cnrraturee,  Owen),  and  ia  be- 
sides bent  tkrongkont  its  wkole 
lengtk  into  nomerons  fine  nnda- 
lations,  wkick  ft^ow  donly  one 
npon  anotker ;  tkeoe  are  tke 
secondary  ciirTatnre&  Tke  cur- 
Yaturea  of  adjacent  tabnles  co 
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far  correspond,  that  the  tubes  are  on  the  whole  nearly  parallel,  being  only 
■ligkUj  divergput  a,t  they  puss  towiirda  tho  surface  ;  and  aa  they  divide* 
fwi'tral  time  A  ctichototnously,  and  at  firat  vrithout  bdug  mneh  diurinishad  in 
size,  they  CDtttinue  to  occupy  the  aubstatice  of  the  dentine  wtth  nearly  equi- 
difitaitit  tiibeSf  and  thus  produce^  inrhen  aeen  in  5 no  »ections^  of  the  tooth 
made  paraltel  to  their  course^  a  striated  appearacce,  aj  if  tho  detitine  wera 
made  up  of  fine  par^illul  fibrc««  The  concurrenoe  of  many  of  these  parallel 
curvaturee  of  the  denial  tubuli  produces,  by  the  manner  in  which  they 
retieet  the  light,  an  appears  nco  of  concentric  undulations  in  the  dentine, 
whi^h  may  be  well  seen  with  a  low  magnirying  power.  This,  hawevtr,  14 
not  to  be  confounded  with  another  set  of  curved  marks  called  contour  linea^ 
mrhich  depend  on  eondltionn  of  the  matrix,  and  will  he  aftor wards  described. 
The  average  diimeter  of  each  tubure  near  it**  inner  and  larger  end  is  j^^^jjth 
of  an  inch,  and  the  distance  between  adjac«?nt  tubides  is  about  tiw^o  or  three 
times  their  width.  (Retjttufl.)  From  their  sides  uumerona  immeasurably 
£ne  branches  are  given  off,  which  penetrate  the  hard  inlertubular  substance, 
where  they  either  anastomose  or  terminate  blindly.  These  lateral  ramusclea 
are  ^id  to  be  more  abundant  in  the  fang*  Near  the  periphery  of  the  ivory 
they  are  very  uumeroua,  and,  together  wtih  the  main  tubules  themsf?h'e>t, 
which  there,  by  rapid  diviaiun  and  subdiviMon,  also  become  very  iiaef  ter- 
minate by  joining  together  in  loops,  or  end  in  little  dilaiationa,  or  in  the 
Ct?ll»  of  the  granular  layer  to  bo  ileacHbtsd, 

The  dental  titbiiles,  when  highly  magnified,  appear  like  dark  lines  against 
traiiamitted  light,  but  are  white  when  seen  upon  a  black  ground.  Their 
tubular  character  ii  proved  by  the  fact  that  ink,  or  other  coloured  Quids, 
together  with  minut«  bells  of  air,  can  be  made  to  pais  along  them,  in  seO' 
tions  of  dry  teeth,  Tbeir  walls,  in  transverse  sections^  may  often  appeal 
thicker  than  they  are  in  reality,  owing  to  a  certain  length  of  the  tubes  buing 
«eeQ  in  the  section  ;  but  if  the  oritioe  of  the  canal  be  brought  exactly  into 
focus,  the  wall  appears  as  only  a  very  thin,  yellowish  border  ;  and,  indeed^ 
Kolliker  denies  the  exbtence  of  any  wall  distinct  from  the  matrix.  From 
the  researches  of  Nasmylh,  Tomos^  and  Kolliker,  it  appears  that  in  the 
recent  state  the  tubules  are  filled  with  substauoe  (doutal  tibres),  continuous 
with  ih^  pulp  of  the  tooth  :  and  it  is  suggested  by  Tomes  that  thi^  is  not 
only  subservient  to  the  niitrition  of  the  dentine,  but  probably  al?^o  confers 
on  it  a  oertaiu  degreo  of  s^^nsibility.  It  has  been  notici'd,  iudet^d,  thiit  the 
dentine  is  more  srnsitjve  near  the  i^urface  than  deeper  in  its  sub^tcmecs, — '& 
fact  not  eajiily  bitelligible  on  the  supposition  that  the  sentieut  tissue  11 
con  fined  to  the  pnlp-cavity. 

In  the  temporary,  and  Eometimes  even  In  the  permanent  teeth,  the  tabalci^  are 
constricted  at  flbart  inten  aU»  so  is  to  present  a  moaillform  cUaraetcr.  The  terminal 
hranehes  of  tubules  are  oeeasionally  seen  to  pass  en  mto  tbc  cement  vhirh  cov^cra  tbe 
fanft  and  to  eomEnanicaie  with  tbe  small  rmmified  c^nali  of  the  characteri-^tic  la^^aaM 
found  in  th^it  oeeeeus  laysr.  Tubules  hare  likewise  been  observed  b^  Tumcs  ^las^lng 
on  into  the  enameli  more  especially  in  the  teeth  of  marsupial  auimals,  bat  in  a  less 
marked  degree  in  hamaa  teeth. 

The  intirfuhfdar  *f stance  m  tranduoent.  The  animal  matter  which 
remains  in  it,  after  the  earthy  matter  has  been  rr* moved  by  an  acid, 
eihibits  a  tendency  to  ti^r  in  the  direction  of  the  tubuli^a,  but  is  ijt  reality 
a  homogeneous  substance,  depKistte^l  in  a  laminated  manti*^  "^  '"« 
shown  by  Sharpey,  who  ol^served  that  in  the  softened  teelt* 
rir  Hperm-whak  the  animal  sub^itaiice  waa  rea^Jily  torn  ii 
diaposed  parallelly  with  the  internal  surface  of  the  pislp*^ 


im 


THE   TEETTT. 


fore  acroaB  tll©  direction  of  the  tubules*  In  thme  Umeltie  the  Bectionm  of 
I  the  tubules  appenred  as  rounil  or  oval  apertures,  the  lamellie  haviu^  tbo 
reame  relation  to  the  tubulea  a»  thoao  of  true  bone  to  the  cauiili^ulu  The 
aatiie  t^miaricy  to  lammatioa  may  be  eKbibited  by  boilini^  a  lotigitmliual 
aeotioD  of  tooth  with  catiaHc  potjwh,  after  whieb  it  \>rtmnU  cJo»t?ly  ttet,  nbort, 
at)il  rfgu^^r  fisBures,  lying  at  rit^bt  angles  to  the  tubules,  throughout  tb© 
cxttitit  uf  the  deutiue.      (Clelattd.) 

Fig.  546. 


Fi(f.  540.  — YEBTjeAL  Bkctiow  rtf  tub  UnfRa 

bkui).     I 

Op  tbe  pulp'Caviiy;  ^^   di^nUne  or  tabulitr 

^h^buLir  aimcea ;  f/,  c^uji-tit ;  r,  eaivui^l  with 
au  iudicAtiuu  of  tlni  Uir^ctloa  of  the  ooituoiiB  | 
/,  L-olaui^  iluei  of  tbts  ea^^juoL 

Fig.  617,— A  SuALt  Puatioa  *jr  the  DasiTiiia 

likef).     *|? 

ht  the  tuliitles  ;  c,   the  mtergl^^tiul^u-  sfuusi^ 
£ll<3d  wlib  lun 


A  Iftuiinakd  structure  of  a  more  distinct  descnption  has  been  abaerved] 
ia  the  deittin^;  of  the  crown,  givittg  dse  to  the  npi^^aranoes  in  langitudiuafl 
BtjctionB  ttrnjed  contnur  thtcA.      Czermak  Btates  that  transverse  sectious  of 
I  lie  tooth  premrnt  con  ceii  trio  Hues  rtfBumbliQij  the  ywar- rings  of  wooil :  aud 
Balt«ir  ha^  ^Iiowti  tlmt  decalci^t^d  epeciraeud  readily  break  up  in  tiitfat^  Uaea  || 
tbo  crowns  of  the   teeth    ooiiBiating    of  a   mri^A  of   superitu posed    bolloir'^ 
cones  ;  the  intervals  between  their  strata,  iu  lungitndinal  si^cuoui,  appear! tiff 
Mus  contour  markiug^f  iu  traa*»ver»e  £ecti(»u9  aa  aimoJir  linen  ;  in   both  casea 
corrcjtjx^DiJiitg  with  the  aiirface  of  tlia  pnlp,  aa  it  ifxisted  during  the  forma- 
tic^n  of  the  tootb.      The  contour  mark  in  g;;,  when   eKaniiued  with  the  micro- 
scope, are  w:eu  to  be   cansed   by  irregnl.^tiea  of  the  intcrtubular  iisatie^ 
which,  opposite  tbe*ie    marks,  preaeiitA  the  appearance  of  spaceit  or  cleft* 
iKiuudBil   by  globular  masaea  of  the   ordinary  tnbnkr  and  dense  aubatanoe, 
The»e  globtde*   vary  in  siae    from  »^,th  to  ui^.^h  of  an   inoh  ;  the  largealu 
being  in  tjie  cri»wn,  the  amalleat  in  the  fuiig,      'Vim  tubnli  pass  through  tW»l 
gkihulef^,    and  api>ear  to  be  oontinuoua  iu  direction  aGToas  the  interspacea 
\iroui  one  gbjbule  to  another. 
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Aaothe?  kind  of  irregularitj  in  tbe  struchira  of  the  derrtine  gives  rim  %q 
the  ^rannlitr  Ui^cr  of  Purkiige  ;  the  peculiiirity  of  wbicb  oousuita  iu  the 
^irej^Lcu  of  a  numLer  of  luinuta  c^JMike  caviiiesj  which  br(-*uk  up  the 
uuifonniiy  uf  the  tniitrix,  and  by  famnoheB  KnaAtomoaa  one  witli  atiotht^r 
ftnd  receive  ttrmitrntioti^  of  dental  tubnlL  Thej  are  fouud  priudpaHjr  in 
a  layer  beneath  the  ceineut,  and  alsn  beneath  the  eimmeL  The  circiim- 
stutrre  of  thMir  forming  counecttoiia  with  the  tiibulea  poiiit4  to  a  differi^uce 
in  ttatttre  between  thesti  c;if  it£e«  and  the  much  l^'ger  iutt^r^lobular  spaced. 

The  fltirface  of  the  dtiutiiie  where  it  ia  in  oon- 
ta<;t  with  the  enameL  h  marked  bj  undulutiiig  Pl^.  MS. 

grooves  and  ridges,  aud  abio  hy  numerous  minute 
hejcagonat  depressions,  to  which  the  micTOfscopic 
fi.brfe-a  of  the  eufim^l  are  acenrutely  adaptoiL 

B.  The  e^Actmt'C  h  ihtii  hard  white  coveriiig 
whieh  tiucruKt^  aud  protect*  the  expoa*id  porthm 
or  crown  of  a  tooth.  It  ia  the  biirdest  of  all  the 
dental  ttasueA,  but  it  ii  gradually  worn  down  by 
protracttid  use.  It  u  thickest  on  the  grind iug 
surface  and  cutting  edges  of  the  teeth^  and  be- 
comes gradually  thiuuer  towards  the  ueck^  where 
it  ceases.      Its  eiateut  and  thickueaa  are  readily 

Pig.  648.— Th  I  Si  SKctfoj*  er  tu«  BwAVKt.  Airu  a  P4ftt 
OF  TUB  DKMTiifs  (from  Kolliker)^    ^ 

a,  culicubr  ptiUcle  af  the  euamei ;  6,  eusmeJ-fibrei  ©r 
calamn«  with  figures  between  tb&rn  and  erou  nUim]  c, 
larger  earlties  in  the  enamel  c«mtDUuicaitiag  with  the 
txtremitiei  of  scnno  of  the  tobali  {d}. 


on  ebarring  the  tooth,  by  which  the  dentine 
becomes  blackened,  whilst  the  enamel^  owing  to 
the  very  small  quantity  of  animal  matter  in  ita 
oom portion,  remains  white^  According  to  Bibra 
U  ooutaina  of  earthy  constituents  9ia"b  per  cent., 
fis. ,  phoflphate  of  lime  with  traces  of  fluoride  of 
calcium  89^8^  carbonate  of  lime  4 '4,  phosphate 
of  tnagnesia  and  other  »alts  1  '3  i  and  has  only 

S"5  per  cent,  of  animal  mattt^r.      Berzelius^  howeTcr,  gives  the  proportion 
of  carbonate  of  limu  as  S,  and  of  animal  matter  as  only  2  per  cent. 

The  enamel  iit  made  up  entirely  of  rery  hiLrd  and  clense  luicro^iciipia  fibres 
or  prisms,  composed  almost  wholly  of  earthy  matter,  arrangc'd  closely  to- 
gether, side  by  aide,  and  set  by  one  extremity  upon  the  snbjuoeut  surface  of 
the  dentine*  Oe  tlie  summit  of  the  coronal  portion  of  the  tooth  these 
enasul  £bre»  are  directed  vi?rtLcaUy,  but  cju  the  sides  they  are  nearly  hon* 
lou^U  As  seen  in  a  section  they  are  disposed  in  gently  waring  lines, 
pamUel  with  ejich  other,  but  not  so  regular  as  the  curvatures  of  th«  tubult 
cf  the  dentine,  with  which  they  hare  no  agreement.  Thti  oonourt^noe  of 
ihaM  pftmUel  cirrvatures  produeea,  aa  in  the  cane  of  the  dentine,  an  appear-  * 
ance  of  concentric  undulations  in  the  enamel  which  may  be  »een  with  a 
lens  of  low  povrer.  A  series  of  concentric  linea  is  lLkefri!<;e  to  be  e«>eu 
croaking  ibe  enamel  fibres,  as  the  contour  lines  cro«^  tins  de*******  ■ 
termed  djlourad  Uii/^  from  their  brown  appearance,  but  *^ 
depend  on  Umination  thiui  on  pigmenti«ry  deptisiL  1 
tmftet^oently  eiint  in   the  deep  p&rt  of  the  t$uamel|    i 
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clusters  of  the  fibres  down  to  the  surface  of  the  dentiLe  ;  and  other  much 
larger  and  more  evident  fissures  are  often  obserred  leading  down  from  the 
depressions  or  crevioes  between  the  cusps  of  the  molar  and  premolar  teeth. 
The  surface  of  the  enamel,  especially  in  the  milk-teeth,  is  marked  by 
transverse  ridges,  which  may  be  distiuguished  with  a  common  magnifying 
glass. 

Fig.  549. 


Pig.  549.— Enamel  Fibbbs  (from  KolUker).     ^ 

A,  fragments  and  single  fibres  of  the  enamel,  isolated  by  tbe  action  of  hydrochloric  aod. 

B,  snrface  of  a  small  fragment  of  enamel,  showing  the  hexagonal  ends  of  the  fibres. 

The  enamel-fibres  have  the  form  of  solid  hexagonal  prisms.  Their  dia- 
meter varies  slightly,  aud  is  ordinarily  about  5^K)^h  of  an  inch.  They  are 
marked  at  small  intervals  by  dark  transverse  lines.  According  to  Tomes, 
the  fibre  is  not  in  all  canes  solid,  but  has  occasionally  an  extremely  minute 
cavity  in  part  or  in  the  whole  of  its  length,  which  is  best  seen  in  newly- 
developed  enamel,  but  is  also  visible  in  adult  teeth.  The  inner  ends  of  the 
prisms  are  implanted,  as  it  were,  into  the  minute  hexagonal  depressions 
found  on  the  surface  of  the  dentine  ;  whilst  the  outer  ends,  somewhat  larger 
in  diameter,  are  free,  and  present,  when  examined  with  a  high  magnifying 
power,  a  tesselated  appearance. 

When  submitted  to  the  action  of  dilute  acids,   the  enamel  is  almost 
entirely  dissolved,    and    leaves   scarcely  any  dntcemible   traces  of  animal 
matter.      Near  the  deep  surface  this  is  rather  more  abundant,  according  to 
the  observations  of  Retzius,  who  conceived  that  it  there  aided  in  fixing  the 
enamel  fibres.      By  the  action  of  an  acid,  the  enamel  of  newly  formed  or  i 
still  growing  teeth  may  be  broken  up,  and  its  structural  elements  more 
easily  distiuguished.     The  prisms  are  then  found  to  have  interposed  between  I 
them  a  delicate  membranous  structure,  forming  sheaths  in  which  the  cal-  f 
careous  matter  is  deposited.     As  this  latter  accumulates,  the  membranous/ 
structure  becomes  almost  or  entirely  obliterated,  and  the  now  earthy  prismv 
are  inseparably  consolidated.     Each  membranous  sheath,  according  to  Tomes, 
contains  a  line  of  granular  cells  or  masses,  arranged  in  single  series  like  the 
sarcous  elements  in  muscular   fibres,  and  thus   occasioning  the  transverse 
markings. 
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It  fa  iilao  fouti^,  on  treatmQiil  witli  aeiil,  that  a  Tery  ihui  membrant 
e«}led  by  Kiilliker  **  cuticle  of  the  enamel/* — and  by  Buak  »«d  Huxley 
*'  NaHtiyth^s  mefnbrant'^  (after  ita  tli^oovertr),  entirely  covers  the  enfvmel  upoti  ' 
its  outer  Burfac^e,  Thia  memhrane,  whicli  ia  oaloified  in  the  natnml  stfitt*, 
forms  a  protective  cohering  to  the  enameL  Berzeliua  and  Retfiua  ftiiy  thut 
&  fdmilar  membmue  also  exists  between  the  enamel  and  the  dentine,  but 
KoDiker  ha»  bet^n  unable  to  fiud  any  in  that  sktuation, 

u.  The  tntstii  p^trona  or  etnieut  is  the  third  aubutanoe  which  enters  into 
the  formation  of  the  teeth.  This  ib  a  layer  of  true  hone^  aHghtly  modified 
in  structure,  and  iuTe«ting  that  part  of  the  dentine  which  is  not  protecte^l 
by  the  enameL  It  coreri  the  whole  fang,  towards  the  lower  cod  of  which 
it  bacomei  gradually  thicker,  and  is  eapecially  developed  at  the  apex,  and 
along  the  grooves  of  the  compound  fangs*  Besides  this,  the  calcifieil  mem- 
brane or  cuticle  on  the  surface  of  the  enamel  has  beeu  r^anlf^  hy  various 
writers  as  a  ooatiog  of  cement  in  that  dtnation,  the  representative  of  the 
coronal  ocment  on  the  compound  teeth  of  many  herbivorous  animals.  A» 
life  advances,  the  cement  generally  becomes  thicker,  especially  near  iln^ 
apex  of  the  fang,  where  it  sometimes  blocks  up  the  orifice  leading  into  the 
piulp-cavity. 

The  crusta  petrosa  contains  cells  and  canalicnli  resembling  those  of  bone  ; 
they  are  placed  lengthwise  around  the  fang,  aud  give  oS  minute  radiateil 
rami&cations,  wbieh  are  often  found  to  proceed  from  one  side  only  of  a  cell, 
towards  the  jfcnodontal  surface  (Tomes)*  In  the  de*?per  layers  of  the 
cement  the  fino  oanalicuU  sometimes  anastomose  with  some  of  the  terminal 
tubules  of  the  aubjacant  dentine.  Where  the  cement  i^  very  thick  it  may 
contain  vascular  canals,  annlogcius  to  the  Haverdaii  cauats  of  bone.  On  the 
deciduous  teeth  the  cement  is  thinner,  and  contaiiia  fdwer  cells.  It  has  been 
shown  by  Sharpey  that  perforating  fibres j  similar  to  those  of  ordinary  bone, 
run  abundantly  through  the  cement,  lu  chemical  composition  it  resembleit 
bone,  aud  couiuius  SO  per  cent  of  animal  matter.  The  cement  ijs,  aoooriling 
to  aome^  extremely  Benaitive  at  the  neck  of  the  tooth,  if  it  be  exposed  by 

Fig.  550. 


Fig.  550*— Sbotio*  0?  A  PosTioi*  Of  tHB  DiWTit*  hnxf  Ctmwn  wwm  the  Mmnu 
or  THE  EooT  OF  AM  Ifacisoa  TooTU  (from  EulUker}*     i^ 

«,  dei»tal  tebali  ramifjing  and  tenDmatiog.  snme  of  th^ni  in  the  intei^lobulikr  tDa<>flf_ 
ih  sad  t\  which  resembts  tcmenrbst  bonc^laeiiav ;  d!,  iaatf  Uy^v  at  * 
Mumm^vm  dowt j  m%  eaoalieidl  j  f,  cuter  ki^er  ef  eeoieiii ;  /,  kenaic  ',  : 
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retrftctian  of  ttie  guiD.  By  its  eotmeolioe  witb  tKe  RtnTcmiidiDfr  mfm- 
bnutoiui  ifkuct^i'wi  it  oontiibutcs  to  fix  the  tooih  in  tho  soekeL  It  k  tli« 
■0«i  of  Um  boojr  gn^wths  or  ojioeioieA  iioiiietiEueii  fL>uiid  upon  thie  teeth. 

1^.  U»tiMxlantl]io  (Owflu),  Mectntdary  dfntittt  (Tomes),  or  the  homy  tuh9taHe4 
of  Blutnenbftbb,  U  &  hijril  aubfttance  which  b^giiiii  to  be  deposited  on  the 
ititier  HiirfaiOf}  of  the  deuiiue  after  the  iige  of  twantj  jear»  or  l&ier,  so  thai 
th«  ctutral  cAvity  of  a  tooth  bi-coiuea  grad^ually  dioiiui^hed  in  fiue,  wh£lat 
ihm  pulp  slovrly  ahriukfl  or  drHaiTpcarK  Thta  addiliorifll  gabfttaDce,  fonnerly 
ngirded  aa  an  exteiision  of  thtj  cement  into  the  iDU'riof  of  the  tooth,  haa 
been  shown  to  ha?e  a  drntliict  stmciure,  in  part  rcsettibling  ileutiue,  and  in 
part  bone*  It  ia  traversed  bycnjiali,  which  cod  tain  blood- vesselsi  and  are 
mirrouoded  by  coucentnc  latnellio  like  the  Hayersian  canala  of  bone,  Frooi 
iheae  canab,  uumerous  tubtiles  radiate  in  alt  direction b,  larger  than  thv 
cftnaliculi  of  bone,  reftembling,  in  this  respect,  and  also  in  their  mode  of 
niffltfieatioD,  the  tubes  of  the  dentine.  This  newly  added  Btmcture  may  or 
may  not  coalesce  with  the  previously  formed  dentine  ;  it  appears  bo  be  pro* 
duced  by  a  t^low  oonreraion  of  the  denttd  ptilp. 

Among  Bpeeial  worka  on  tlie  t<»cth  may  be  noticed,  Rql/Zms,  In  MttllerV  Archi?, 
1837;  Nsimyth,  KcHaarelies  on  ibe  Teeth,  1339;  Oircn,  Odontography,  1B40-45; 
Tomes,  iicctare*  on  Dental  rhysiology  and  Surgery,  I8i3,  also  in  the  Phil. 
TranfiaciioiiSr  18I&  and  1S50,  and  in  Quart.  Jon rn.  of  Micr.  Sci£;ncc,  135(i;  Salter^ 
In  Quarterly  Jonrnal  of  Micro«(x)pic  Scicnc?c»  1853,  in  Guy's  Hosrpital  ncporti,  thlfil 
aeries,  vol  i.,  and  In  Tmtu,  Path,  Sec,  1854  and  1S55;  Csserooni  inZeHs«hrift  fUr 
witHiivcL  Zo«Io£U|  ISSO ;  Huxley  in  Quarterl j  Joumal  of  Micruscoplc  SdeneOj  1853. 

tiEFELOPlCEKT   OW  TBB  TEETH. 

Al though  the  general  phenomena  of  the  growth  and  anooessiou  of  tlia 
teeth  had  received  considerable  attention  from  TariouB  anatomiatB,  the  ob* 

isrvations  of  Arnold  and  Good  sir,  mad^  ititleptnidenny  of  each  other,  more 
©speciflny  the  lattt-r,  ware  the  first  to  give  predaion  to  our  knowledge 
concernitJg  their  origin  mid  the  c^arlie^t  titages  of  their  formation,  More 
recent  researches  have,  it  m  tnie,  shown  that  their  acconut  of  the  primor- 
dial condition  of  the  dental  germs  may  reqi)£re  some  moJifieiition  -  bnt 
nevertheless  thee**  authors  were  the  fijst  to  est^ibUiih  the  primordial  con- 
nection of  the  teeth  with  the  mucous  membrane  covering  the  eilgea  of  the 
mai:illary  arches,  and  Goodsir  was  the  first  to  give  a  consistent  viwjw  of  the 
earlier  *»tepB  of  the  formative  process  io  the  tempomry  aud  permnnent  Beiies 
of  teeth.  (Arnold  in  Sahbiirger  Med,  Zeitung,  1831  i  Goodsir  in  Edin, 
Med*  and  Surg.  Journal,  1839*)  The  changes  which  take  place  in  the 
bones  of  the  jaws  relate  only  to  the  formation  of  the  sockets  of  the  teeth* 
In  their  earliest  condition  these  bones  present  no  appearance  of  alveoli, 
but,  concurrently  with  certain  changes  in  the  mucous  membrane,  to  be 
immediately  des^cribed,  a  wide  groove  is  developed  along  the  edge  of  the  jaw, 
which  gradually  becomes  deeper,  and  ia  at  length  divided  across  by  thin 
bony  partitions,  so  as  to  form  a  series  of  four-sided  cells,  TheRo  bouy  septa 
are  not  di&tiuctly  formed  until  near  the  fifth  month  of  fotital  life*  By  the 
^nbstqucnt  growth  of  the  bone}  these  cavittea  or  loeuli  are  gradually  closed 
round,  except  where  they  remain  open  at  the  edge  of  the  jaw.  By  the  end 
of  the  sixth  month  they  are  distinctly  formed,  but  continue  afterward s^  iu 
proportion  to  the  gi'owth  of  the  teeth,  to  increnae  iu  siae  and  depth,  by  the 
addition  of  now  matter  which  widens  and  deepens  the  jaw* 

Tho  first  ittiges  in  the  devtlopment  of  the  teeth,  as  observed  by  Arnold 
and  GoodsiTj  cou^t  of   certain    chauges  in  the  mucaui  membrane  cover- 
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Itig  the  bordcrfl  of  tbe  niiixilliie.  About  the  sixth  week  of  etnbr^ronio  lifti, 
A  tlepreaatuu  or  i^rroava,  hAviug  tlie  form  of  ft  bor34^-#bot^,  a[jpearfl  aloug 
tbe  edge  u(  th«»  j&w,  in  tba  uiucoub  membfuoe  of  the  gum  ;  tbis  k  tbo 
pritnitive  dental  groQVi^  (GiiodHir).  From  tbe  floor  of  tbis  groc»v^  (iiiip[>o«ed 
to  b«  re|>Te««uted  iu  a  tr^msvent«  iectioa^  iu  tbe  diagniiuuiatic  tigurti  551, 1) 

Fig.  551. 

/#x   %i    r^   ;^ 
/^  ^  <^    "h 


Sai]!I,  At  PtrpiEsaf  Staqeh  i>r  Beyklopkestt  (from  Qoodnir)* 

1,  ibe  prtmitiTe  dealal  grwrre  of  the  gum  ^t  a«rosft  id  i  fcetus  of  About  bIh  wewki  ;  % 
ft  pjipillii  riMf^g  wittiia  the  dftnUl  groove ;  3*  i,  tad  5,  repre^enl  the  fulMcukr  stage  in 
which  the  patJilb  lor  future  tootb-putp)  ia  aeen  anak  wiibm  Lhu  foirif^le^  Ainl  the  lipa  of 
tbe  fullielti  iir  ui>erGu]iL  ad?jij]cinf  lofr&nla  eoeb  other  gmil unity  me«t  and  elo.H^  iu  the  f  )U 
UtA/ei  ^t  njny  be  IcMtked  upon  as  reprcneoting  the  ^tclha  ifidjc4i<ed  bj  the  Hoe  a  b^  m  fig. 
ft£S^,  throtigh  tlie  auc  of  aii  indoor  tooib,  tn  wlikh  a  luo&ted  depre^on  (c)  is  left  behied  ; 
m  8,  the  Up*  <^f  Ihe  grooye  aro  ne^ti  to  cotoe  tcif!etU«r ;  m  7,  tlie  unajn  of  tbe  lip«  being 
eomplel^  tbe  fLilliele  becomes  a  dosed  mu;  #»  oon laming  tbe  deiiUhl  putp  p^  and  b»riug 
be^iikd  it  tbe  lunatw)  depresfioo  e,  dovt  atfi6  enc[osod»  Aiid  foritiiug  tbe  cavity  of  rewrv* 
hr  tbe  germ  of  tbe  ooTTesfMindiDg  permnaent  tooth ;  in  tbe  i^raiiuLug  outliites,  B  to  12, 
are  sbo^rfi  tbe  <K}romeiteemeiit  of  tbe  cap  of  deotioe  on  the  pulp,  tbe  luUequeot  i^tepi  iti 
th«  ftjrrmation  of  tbe  milk  toi'tb,  and  lis  eruptiuo  through  tbe  gum  (U);  (vfno  tbe  gradual 
cb«Eij£eB  iu  the  c&Titj  uf  refierre,  tba  appeamnoe  ol  it^  Umima  aod  papHla,  its  doeure  to 
form  tbe  Hae  of  the  f#rmaDent  icHHb,  its  descent  loto  tbe  jnw,  behind  and  bdow  the  milk 
iouthi  aod  the  bog  pedicle  (12)  formed  bj  i\M  upper  obliterated  portion^ 

a  aeries  of  ten  papilla,  aa  at  2.  ari«e  In  aaocofaion  in  each  jiiw^  and  consti- 
tute tbe  gernM  or  rudimentary  pulps  of  tbe  milk-teeth.  These  pulpt  or 
papillie  are  proee^^eea  of  tbe  miicotis  membrane  it»elfj  and  oot  mere  dleva* 
tion^  of  its  epLthelLiim.  Tbe  order  La  which  they  appear  is  very  regutar. 
Tbe  earliest  is  that  ttjT  the  fintt  milk  molar  tooth  ;  it  hi  Been  at  tbe  aevc^nth 
wevk,  as  soon  aa  the  d^utal  groove  is  farmed  ;  at  tbe  eighth  weak  thit  for 
lb«  oiiiin^  tooth  appears  ;  tbe  two  incisor  pa|jLllfe  follow  next,  at  abont  tb^ 
BUitb  weekf  the  cetitral  ono  bt^^foro  the  lateral  ;  lastly,  the  second  moLtr 
pftpiiU  is  ti&ible  at  tbe  tenth  week^  at  whiuh  period  this,  tbe  fHfjfiiittrfj  starj^ 
of  the  rudiments  of  the  teeth  is  completed*  Tbe  papillce  in  the  upper  jaw 
afipcar  a  little  earli^^r  than  thoB#  in  the  lo^^'or  jilw, — In  tbe  nett  plaoe^  tba 
maigtna  of  tbe  dental  groove  become  thick eued  and  prominent,  e«|>ectally 
the  ui]i«r  QUO  ;  aud  tnembranoua  «epta  or  proJongiLtious  of  the  miicDii»  mem* 
hrmam  piM  acfOM  between  tb«  papUlm  from  one  ninrgin  to  the  otb^r,  eo  na 
to  odiiTert  the  bottom  of  tbe  groove  into  a  aerioa  of  fallicle«i  o*cb  can  tain  io^ 
ooe  of  the  pai*illra.  These  changes  constitute  the  foUkut^ir  a(ar 
|)]aoo  in  tbe  ftamo  order  aa  that  in  which  the  papilliu  tnake  |b« 
and  are  oompl^ted  about  the  fomtioeuib  week.   During  tbo  etf 
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period  th©  papillpe  grow  rapidly,  tlie j  bej^n  to  ahow  pecuUaritieB  of  foim,  and 
project  from  the  luotitha  of  the  foil  idea.  Soon,  however,  the  foUides  become 
de€[Jor,  BO  aa  to  hide  the  papillroj  which  now  assume  a  shape  correHpouding 
with  that  of  thu  orowna  of  tbo  fiiture  teeth.  Small  lamina  of  opercula  of 
niembrane  are  theu  developed  from  the  HideH  of  each  follicle^  their  number 
and  posiitiou  helug  regtilnted,  it  is  said,  by  the  form  of  the  cutting  edge» 
Aod  tubercles  of  tlie  {jomiug  teeth  :  the  inci^r  follicles  having  two  himiDSB, 
©no  exterual  and  one  interual  ;  the  caikine,  three,  of  which  two  are  iiitema! ; 
And  the  molarK,  four  or  Hve  each, — The  lips  of  the  deutal  groovcj  aa  well  aa 
the  opercula,  now  begin  to  cohere  oTer  the  foUtclcs  from  behiud  forwards, 
the   poaterior   lip  being  yerj*  much  thickened  ;  the  groove  itself  m  thus 

Pi^.  &5X  Fig,    552, — BwtAEOiLD  Vikw   of  thi   Offer   awu 

Lower  Dental  Aacaxs  or  a  Fcxtus  ow  abovt 
Foi'iiTiiEN  Wei  KB. 

Thia  epedmea  ibow*  the  follicular  stage  of  develop^ 
mCDt  of  fill  tlje  milk  toetb  ai  d&Bctibed  hj  Goodsir ; 
ID  each  follicle  the  itapLNii  is  seeu  projecting ;  but 
this  exposure  of  the  papdlte  and  ifae  c&titjr  of  the 
fbUide«  probably  nriisAB  from  the  accidental  loss  of 
the  epiUielijy  cover ing, 

gratiually  obliterated,  the  folHcleB  are  con- 
verted into  close  sacs,  and  the  mcndar  st<j^e^ 
of  tlie  milk-teeth  is  thus  completed  about  the 
©jjd  of  the  fifteenth  week«  Certain  luiiated 
depT6»BioDB,  which  are  formed  one  behind  each 
of  the  milk-foUicles  about  the  fourteenth  week^ 
eacape  the  general  adhesion  of  the  lips  of  the 
gFOoye.  From  these  deprcisioiis,  as  will  be  afterwards  described,  the  sa(» 
of  the  ten  anteiior  permanent  teeth  are  subsequently  deToloped, 

The  firit  stages  in  the  development  of  the  teeth  here  described,  the  fuperficjal  ongin 
and  open  condition  nf  the  denUl  bacs,  and  thu  free  papillary  commenoement  of  the 
patpft^  liiivo  been  denied  in  reoent  j'earfl  by  Oiiillot,  and  by  Robin  and  Mugltot,  who 
asaert  that  ibi:  i-^ncs  with  iht^ir  eontetiU  make  their  firnt  appearance  In  the  submucoua 
tissue,  and  are  fTom  tbe  first  closed  sacs  {Ouillot  in  Annnlea  des^Scienc^  Naturellei, 
Tol.  \x.t  lB5il;  Robin  and  Magitot  in  Jonrnul  do  la  Phy4lologie,,ldG0|  vol.  ilL,  pp. 
ISO  and  5G3}.  The  oWerTations  of  KUlliker,  however,  acem  to  furnish  a  clue  to  the 
explanation  of  wh^t  biu^  been  Been  by  theivc  miLborB,  at  the  same  time  tbat  ibey  i-on- 
firm,  In  its  moat  important  features,  Ooodair's  mode  of  Tie  wing  the  phenometia.  In 
the  fcetal  lamb  and  ealf,  tbe  first  atep  in  the  formation  of  the  tooth  germ,  olpAcrred  by 
E(l Hiker,  eoni^ifita  in  a  depre^sioti  of  a  pnrt  of  the  de«peAt  Layer  of  the  eplthc^Uam 
into  tbe  subjacent  mucous  membrane.  Thi-^  depression,  which,  In  common  with 
Huxley,  be  regard m  as  the  commenocmont  of  tho  foetal  «Hitruetiire  koown  a^  tbe  enamel 
organ,  to  be  afterwartb  described,  widens  subftennently,  so  as  to  became  flaak-«baped» 
remain  tag  eon  net;  ted  with  the  deep  surface  of  tbo  epitbclium  by  a  narrow  neck.  In 
the  nejtt  stage  tbe  denial  papilla  riidug  from  the  Borf4(*e  of  the  mucous  mt^mbntne, 
projects  into,  or  itidcnts  the  dt^pest  side  of  the  epitheUal  procasa  or  future  enamel 
organ,  and  the  dental  sac  is  formed  at  a  ftomcwhat  later  period  in  the  surrounding 
aubntanoe  of  the  mneoits  membrane-  In  these  animals^  therefore,  the  epithelium  of 
tbe  edge  nf  tbe  jaw  covers  in  completely  the  enamel-germ  or  primary  t^ioth-follida. 

In  man,  KiiUlker  wa»  unable  to  discover  a  similar  arrangement,  but  found  mattert 
verj  much  in  the  disposition  described  by  Goodsir;  that  iA,tbe  follicles  open,  iituat4*d 
in  a  dental  groove  of  the  jaw,  and  containing  at  tbeir  deepest  part  the  dental  papiils& 
deru loped  from  tbe  mucous  membrane.  But  he  conceive*  it  not  improhahle  that  in 
OoodiiJr*s  vpceimens,  &k  well  a$  in  hia  own,  the  whole  of  the  epithelium  had  been 
ahrad«d,  and  that  the  follicles  and  papltlsc  were  thui  unnaturally  opened  to  the  surfaco^ 
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Ftfc.  558.— BriaiuiF  of  trs  Modr  of 
UiiGO  or  TIM  Dental  Oei^m  ui 
THE  HuMiNjjfT  (after  KoUiker), 

Tbfl  three  Ibares  rep^etent  traai- 
^tfiw  MCilon*  of  tbe  gum  aud  a  pnn  of 
tlie  jaw  At  err  attortlj  after  tbe  j^eriod 
of  Ibt  fonniatkiTi  uf  tbe  germ,  iui4  oi^ 
teagnod  cliieflj  to  ahov  the  relation  of 
1^  gmrra  to  tbe  epithentnu. 

Ap  TepreMSiU  ttie  sUki&  in  a  reij 
eKrIj  coirditioij,  wb«ii  the  prlmitiTe 
Cental  follicle  of  a  unik  or  terapomry 
tooth  bas  be«a  furio^d  bjr  a  d«][]<re<«ioi:i 
from  the  deep  Ujrei'  of  tl^e  epitlielluia. 

Bt  repreoeaiM  a  laler  fitage,  whoa  tbe 
lootli^jTapilla  bai  riten  from  the  stirfaM 
of  the  moeoai  membmact  and  baa  ia- 
fitoM  Ibe  primitJTc  dental  falljele. 

€t  f^rearata  a  more  adranoed  ftUfs 
in  which  the  deotal  sac  haa  b^uM  to  be 
formed. 

^  the  sopei^cial  thick  efjilhelinm  of 
tbe  gum  oalj  iketcbed  in  onUiaa ;  c^, 
tbv  def^p  W^  '^'^  cjlindrkal  cells  ;  /i 
tbe  pnmltire  tooUi-fulticEQ ;  f*^  lie  oel- 
ttilar  or  gnmular  cootetile  aud  caritj ; 
p,  the  (leotal  papilEa,  and  afberwank 
lootb-palp ;  e,  the  luuet-  inflec^t^id  hyer 
of  tbe  vail  of  the  primitive  foil  tele 
fonniag'  tbe  ianer  part  of  the  eaaniel 
OTf an ;  ^^  tbe  oot£r  walJ  of  the  «amo 
witb  tbe  eplibelial  ipronta  shoc^llDg  itilo 
tba  titaae  abore ;  x^  tbe  commeneemetit 
of  the  dental  mc  ;  f  p^  the  folUole  of 
tbo  eorreap<mdt[ig  pcrmaneat  tooth* 

Wald^er  has  flbown  bj  more 
tt^nt  obicrvatioi^  Lbat  ia  tbe 
haman  embr7ci  tbe  teeth  arlu  in  a 
manner  ettenliallj  tbo  «saie  a*  that 
doftcribed  bj  Killltker  in  tbe  rntiii* 
nflUt.  (Waldejer,  Ub.  dte  Enlwick, 
d«r  ^boe,  Zeiteeh.  fur.  ration.  Me^ 
didiij  1865,  and  Uenle'a  Eeri^htj  &c. 
lor  1864,  p.  81.) 

Til©  dtntal  iac$^  afUr  the 
elMfire  of  tbe  folltclea^  couluiuo 
to  enUrge^  a^  do  iilAt>  tbeir  con- 
tained papilla.  The  w&lla  of 
the  MUSR,  which  soon  begin  to 
Uiiekeii,  ixmdat  of  &n  outer  fibro* 
areol&r  membr^De,  &Dd  ah  in- 
ternal hjghlj  vaacular  lajetj 
lm«Hl  bj  epitbelium  :  their  blood - 
Tesw^ts  are  derived  partly  from 
ihie  dental  arteries  which  ooiiree 
along  tbe  buffe  of  tbe  sacs,  ^^d 
|MriIj  from  tbo«e  of  the  guniiB^ 

The  pftpilbsj  now  the  dental 
pttlpi^  aoqiiiro   m  perfect  temm* 
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blance  to  the  crowns  of  the  fatare  teeth,  and  then  the  formation  of  the 
hard  substance  commeuceft  in  them.  This  process  begins  very  early,  aud  by 
the  end  of  the  fourth  mouth  of  foetal  life  thin  shells  or  caps  of  deutiue  are 
fuuud  on  all  the  pulp^  of  the  milk-teeth,  and  a  little  later  on  that  of  the 
first  permauent  molar,  while  at  the  same  time  the  coating  of  enamel  begins 
to  be.  deposited  on  each.  The  cap  of  dentine  increases  in  extent  by  a  growth 
around  its  edges,  and  in  thickness  by  additions  in  its  interior,  at  the  expense 
of  the  substance  of  the  pulp  itself,  which  decreases  in  proportion.  Thi>« 
growth  of  the  tooth  continues  until  the  crown  is  completed  of  its  proper 
width,  and  then  the  pulp  undergoes  a  constriction  at  its  base  to  form  the 
cervix  of  the  tooth,  and  afterwards  elongates  and  becomes  narrower,  so  as  to 
serve  as  the. basis  of  the  faqg.  Sooner  or  later,  after  the  completion  of  the 
crown,  this  part  of  the  tooth  appears  through  the  gum,  whilst  the  ^owth  of 
dentine  tO  complete  the  fang  is  continued  at  the  surface  of  the  elongating 
pulp,  which  gradually  becomes  encroached  upon  by  succes.4v'e  formations  of 
hard  substauce,  until  only  a  small  cavity  is  left  in  the  centre  of  the  tooth, 
oontainuig  nothing  but  the  reduced  pulp,  supplied  by  slender  threads  of 
vessels  aud  nerves,  ^hioh  enter  by  a  small  aperture  left  at  the  point  of  the 
fang  after  the  dentine  is  completed.  In  the  case  of  teeth  having  complex 
crowns  and  more  than  a  single  fang,  the  process  is  somewhat  modified.  On 
the  surface  of  the  dental  pulp  of  such  a  tooth,  as  many  separate  caps  or 
shells  of  dental  substance  are  formed  as  there  are  eminences  or  points  ;  these 
soon  coalesce,  and  the  formation  of  the  tooth  proceeds  as  before  as  far  as  the 
cervix.  The  pulp  then  becomes  divided  into  two  or  more  portions,  corres- 
ponding with  the  future  fangs,  and  the  ossification  advances  in  each  as  it 
does  in  a  single  fang.  A  horizontal  projection  or  bridge  of  dentine  shoots 
across  the  base  of  the  pulp,  between  the  conunencing  fangs,  so  that  if  the 
tooth  be  removed  at  this  stage  and  examined  on  its  under  surface,  its  shell 
presents  as  many  apertures  as  there  are  separate  fangs.  In  all  teeth,  the 
pulp  originally  adheres  by  its  entire  base  to  the  bottom  of  the  sac ;  but,  when 
more  than  one  fang  is  to  be  developed,  the  pulp  is,  as  it  were,  separated 
from  the  sac  in  certain  parts,  so  that  it  comes  to  adhere  at  two  or  three  in* 
Bulated  points  only,  whilst  the  dentine  continues  to  be  formed  along  the 
intermediate  aud  surrounding  free  surface  of  the  pulp. 

Formation  of  the  hard  ti^stLca  of  Hie  teeth. — Previously  to  the  commencement  of 
osgification,  the  primitive  pulp  is  found  to  consist  of  microscopic  nucleated  cells 
(pulp-granules,  Purkinje),  more  or  less  rounded  in  form,  and  imbedded  in  a  clear 

Fig.  654. 


^^  M^fi 


Fig.  654. — DiFFKREHT  Stacks  in  tue  formation  of  a  Molar  Tooth  with  Two 
Fanos  (from  Blake). 

1,  the  distinct  caps  of  dentine  for  five  crowns  in  the  earliest  stage  of  formation  ;  in  2, 
and  the  remaining  figures,  the  crown  is  downwards ;  in  2  and  »,  the  formation  of  the 
crown  having  proceeded  as  far  as  the  neck,  a  bridge  of  dentine  stretches  across  the  base 
of  the  tooth  pulp  ;  and  in  4,  the  division  of  the  fangs  is  thus  completed  ;  in  6,  6,  and  7, 
the  extension  takes  place  in  the  fangs* 
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miMx  eontaming  a  Feir  Tcry  fine  molBcuIcfl,  Ibltily  4iiwenimfttetl  in  It  At  rJia 
exterior  of  tbe  palp^  ikt  ceLl«  become  elongated,  &tid  orrangQd  perpeuiiictili^Ijr  to  the 

Fif.  655.— VuftTmAL  Tbassversh   Sko-  pjg^  f^55^ 

TKJS  i>r  THB  Dental  Sac,  Pulp,  &o», 
or  k  KiTtiss  {from  Etilliker  after  a 
prrepu&tioa  by  Tiemcti).     Y 

Oi  tlenlal  paiiUla  or  pulp,  the  otit«r 
ditrker  pi&Tt  ooi]«ii«tmg  of  the  deiitin^ 
^lU  ;  ht  the  mp  of  dentine  fnriiied  mpfiu 
ih«  samniit ;  e,  iu  eov^Hti^  of  eimuid  ; 
d^  luiser  Ujrer  of  c^dibelmm  of  tha 
CBiinie]  orgAii ;  e^  gehuinons  iis^D^ ;  /^ 
uuter  epiLhtiliAl  Ijtjer  of  the  <}u»m«1 
org^n  J  i?^  intjer  lay(^r,  and  A,  outer 
lA|0r  of  iht  deciUL  wvc, 

mijrfAce*  bo  wi  to  form  &  folerahl)'  regoTiir 
layer*  rcs^Jinbling  a  colnmnar  opi- 
ibellum.  The  palp  coDtaiQ^  white 
aret>hLr  filiref*  without  any  claBtic  or 
yeltoir  tifstte^  and  it  U  highly  va^cuUr. 
Th^  capilUry  ve^^scU  ar^  mo^t  abun- 
dant at  tbe  points  where  03»ifi<^tioa 
It  to  eommcric'c ;  they  form  a  series  of 
loopA  between  rows  of  colli  arranged 
iji  A  radittU?  manner,  but  thej  do  not 
m»£b  the  fiurfaee.  Be>ddes  tbk^  the 
entire  pulp  H  coyered  by  i*  fine  pellucid 
bomogtneona  membrane,  named  Ibe 
prtft  trjTiffdre  vit  mhra  ne  {I  *a  rk  i  n j  ejj, 
Ka#chkriW)|  or  ha^em^'id  mrmbiune. 
The  ctpnoo  betwoen  th«  pulp  and  the 

wall  of  the  iac  U  oecnpled  by  a  delkiLt^i  Kabs^tance  aceiaral^ly  applied  to  ita  surface. 
This  is  the  tntkr  palp  of  Hntitor^  termed  also  the  nt'imd-or%jar*  {orjanon  ndaniftiitimr^ 
Purkiujf:).  being  generAlly  considered  to  Ijc  €OQnt»trtivl  with  the  formittiua  of  the  enamel, 
it  prc^p^ntj*  three  hiyerji  j  vi^,  externally,  an  epithelhil  layer  with  prouimence*  whicb 
fit  in  between  Ta^eular  proccsvc^  of  tbe  iiiirraundin^  mucott^  membrane ;  lutemuMy,  a 
lajer  of  cyliudrical  nucleated  eelh,  named  the  rmtmef  mtndmmc,  renting  on  tbe  pre- 
Jbnaativfl  membmiie  ;  and  between  tbe^e,  a  bulky  anh^tan^.  conaisting  of  Ainalliitelkto 
oclU  »nrpitomrjsiDg  by  long  procesieft,  and  harmg  the  large  me^hc>t  betweeti  them  filled 
wiiL  clear  duid.  Thiii  ^tnieturo  was  formerly  liuppOiitcd  (o  be  flimih^r  to  the  prtmiilro 
pulp ;  but^  fti  WM  Givt  itated  by  Huicley  and  dnce  eon5rmed  by  Kollikcr,  the  wbulc 
ebamet-orgftn  U  epithelial  in  nature,  being  derived  bj  invagination  from  the  cuticle. 

Tbo  dt-Htint  U  formed  at  tbe  ^urfaee  of  th^  pnlp^  beneath  the  prefurmative  mem< 
brine,  but  the  preciae  manner  in  which  it  U  derived  from  the  aofl  tiaAnes  I»  stilt 
a  matter  fur  iuvc»ttgstlian.  According  to  Purkinje,  RcLzius,  and  Ka^hkow,  the 
preformative  membrane  ia  the  part  wbiiyh  fir^t  undergoes  eittci flea t ion*  and  after- 
Wttrdfl  the  ti^ue  of  ihe  pulp  immediately  beneath  it.  On  gently  «£piiraitng  the 
nvvly  farmed  cap  of  dentine  from  the  f>rmHiiive  pulp,  tn  tbe  gri^wlng  te«tH  of  tbe 
human  isuhjeft  or  of  auinialH,  and  examining  it  under  the  mkroHCoptj,  tbe  elongated 
cuIIm  or  the  pulp  ibre  found  adhering  in  numberii  to  the  inner  surface  of  tbe  newly- 
formed  dentine.  Oweii  iitatos  that  the  nuclei  of  the  elongited  cclla.  having  them- 
aetrei  become  lengthened,  divide  buth  lougiitt'linally  and  tmn^vet'tcly  to  develop 
•eeondary  e^ll*  whioh  eonilnue  included  witbin  the' primary  eel  la.  Tbe  i^eeondary 
rcllif  tben  elongate^  and  togetber  with  their  nuclei  juin  eml  to  end.  C^lcidcution 
pr^>cecdd  la  all  parta,  except  in  tbe  nuclei  of  the  secondary  cclhi  wbieb  reimln  a* 
the  cavitict  or  bmina  of  tbe  tubei* ;  the  walla  of  the  )u;<3ondaiy  celln  * 
to  form  the  pari^^iie*  of  the  tnbe^,  and  tbe  materUt)  Wtwecn  the  ae 
together  with  the  walU  of  Ibe  priuiary  t'clK  to  be  converted  iTif^j  tbe  in 
Tbe  bifurcation  of  ibe  tuh^i  \g  aald  U^  result  fruoi^  the  jt 
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M09D(lftf7  m11«  frUli  i  ttlnjfV  one  In  i  d«ep«r  Ujer  of  tb«  pulp:  iind  Uie  eooiliii? 
MUiQtlifofi&  ft|t(ie«jme<^  vt  Ui«  Uibuli  &jf«iirljr  mentioned  m*  kivtng^  been  teen  hj  i 
«>lMieiTei«  in  groirliig  i>r  ef^n  in  malttre  teeih,  u  Uiougfai  to  de^tend  on  a.n  Impetfoct 

Fig.  S5C 


IV   WniCn  THl   rOBHATtCrlf   or  TtlC  IlK!tTINK  AH  If   EmAMKL  I1AJ9   £KG£BlTLY  OOHMEKCKP 

i^rrim  KdtUt«r  ftfltr  Lent),     y 

a,  deatAl  pulp  with  bUwd^Tefliela  ;  6^  th?  dentme-Cfille  upon  lU  surface ;  e,  the  @ap  of 
dt'iiiiite  wliick  liu  Wen  forrue^l  on  the  ?<uii>n)it,  the  tu  bull  beifijr  lihovn  as  profotbgKtlera 
from  the  tAperinf  exiiein1tie«  of  the  dttitine-celle  ;  ti^  the  enuuel  begun  to  be  depoeitad  ; 
t^  membrmnona  Ujer»  membrftHa  prtc  format  Ira  of  H^xlej* 

eoftleikccnee  of  tbe  nuclei.  In  the  teetb  of  yoting  animnle,  Tomei  Titts  noticed  the 
fUvUion  of  the  celU  and  their  liubRcqiient  eoaleAceuce  to  form  the  tabeii,  but  he  hm 
failed  to  n?cognv^e  the  cxmtence  of  primary  cells  Sncludintj  secondary  ouea.  l^nt 
find^  that  the  fupfrficial  elongated  eel  la  of  the  dentinnl  pulp  ^end  olf  from  their 
free  endfl  lon^  steader  pri>ccsse8  which  form  the  tubea  of  the  dentine,  and  wklch  divide 
int^  Tirmucbea,  and  anastomose  together  in  the  same  manner  as  the  tubeii.  Kolliker, 
who  Gonfirma  Lent'i  obiieiTaiionA,  thinks  it  probiildc  tlial  a  stlngle  rell  may  gi^nemte  a 
tube  in  H*  whole  length ;  at  the  came  time  a  cell  is  sometimes  constricted  or  ineom- 
pletely  divided  into  tvro^  the  more  superficial  of  which  becomes  narrowed  and  length- 
Qned  into  the  dentinal  tube. 

With  re^peet  to  tlie  actuni  formation  of  the  hard  eiib^Uiic«  of  the  looth*  two  riews 
liave  been  entertitned  ;  Kti Hiker  conceiving  it  to  prot^et'd  from  the  calcjlication  of  a 
aofl  matrix  eieroted  from  the  dentinal  celli  and  their  thin  prolongations  already 
referred  to ;  wbereaa  Waldeyer,  who  <]eniea  the  exbtenee  of  a  preformaiiTc  mern- 
brane,  maintains  that  the  formation  of  the  dentine  eoniistK  In  the  coDverNJon  of  a  part 
of  the  protopla^^m  of  the  dentiiml  cells  into  a  euUagenous  ^uli^tancc^  which  h  suiise* 
qnenllj  calcified,  while  the  remalnincf  part  of  the  cell-protopliyim  continues  in  tlie 
form  of  aoft  fibres  to  occupy  the  intAmor  of  the  tube  surrounded  by  (he  cakiGe<i  Ffub- 
fttanee.  (Dp.  cit.,  p.  189.)  When  the  cap  of  dentine  U  ciamined  in  the  newly  formed 
f^tate,  b&tides  the  ordinary  dentine,  globules  are  iximmonly  ob^rred  ;  bttt,  if  diluted 
hydrocbloric  acid  be  added*  the  globules  disappear.  Hence  C-Eermak  concluilci  that 
earthy  iroprcgnation  proeeedfl  for  a  time  in  a  globular  form,  and  that  the  after- 
presence  of  globu?ar  dentine  is  the  reanlt  of  arrested  development ;  perfect  develops 
mcnt  leading  to  the  GlUng  up  of  the  &pacea  between  the  globulea,  and  to  the  pro* 
duction  of  an  uniformly  eompact  tiaHue. 

The  *'fifimrt  appears  in  the  form  of  prismatic  fibres  which,  until  the  point  was  con- 
tested  by  lluileyp  have  been  generally  suppoiied  to  l>e  produced  by  calcifieatton  of  the 
cells  of  the  enamel  membrane,  with  which  they  correspond  in  figure.  An  enamel 
fibre  may  be  formed  by  a  Binglc  ctll  growing  ia  Icngtb^  while  its  picyioualy  formed 
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portion  l^eiMimes  calclfiedp  or  bj  tlic  union  «f  tt  icrioft  of  luci^aulrclj  formed  ceftt 

*TTiirvg«d  v«rilcaUj  to  tke  eur&M^,     During  lU  fvrtnatigti  the  eaAmeL  m  mti  and 

chftlky,  Aiitl  efto  eaftUj  be  «cp&nicd  into  tU  com- 

ptincnl  pri«ini^     AfUrwarda  the  membrAooua  pi)r>' 

tion  of  it  ia  neirlj  all  ofal iterated,  and  tbe  uuulci  ^**"  ^^^* 

enlirelj  diaappe&r,  or,  according  to  Tqidc^j  elongate 

fif .  557, — A  SEonoir  TBRuFan  xnn  BwiMBtp  Oroait 
ArD  Dektal  Bao  raoM  rna  Tooth  of  a.  Ghila  at 
Bivru  (from  KulUker).     t^ 

o,  fiat^  fhnsa  layer  of  the  dcDtal  sac ;  h^  wfier 
Tdoier  text  are  (if  the  lame  with  enpiUary  bltoad-TGa&ela 
ftud  a  Bomevhat  denser  layer  towardi  the  enamel 
orgao  ;  e,  vpougj  Hubitjuice  ',  ri,  ioDer  d^lla ;  and  ^ 
oat4;r  cuUiiUr  Uyer  of  the  enainej- organ. 

B,  four  colls  of  ibe  enumel- membrane.     ^^ 

!tilo  ft  vetY  fine  ccntml  earial  in  «icb  ^hre.  It  ia 
olM^rred  by  Huxtey  thatt  if  the  pulp  b«  treated 
with  aeetk  acid,  a  volamLnoaA,  Iraiu^ipareEit  nicm- 
braae  b  raised  from  the  whole  Rurfuix  in  large  foldi^^ 
and  that  tbe  eodsi  of  tbe  enamel  fibres  are  Lo  be 
ft£ea  beneath  iL  The  membrdU*  ia  from  ^^^^o^th 
to  Trath  of  an  inch  in  thick  new ;  ia  clear,  ttauv- 
parent,  titd  exhibits  little  ridges  bound io^  oral  or 
i|ttadTangular  Aimces :  and  is,  according  to  him, 
etjnliaai^ua  rith  the  membrana  poeformattva. 
Hnsk^,  therefore,  considers  that  the  enamel  nppcanfi 
beiween  the  dentine  and  the  preformiitive  tuctn' 
bRUWi  and  that  tbe  eimmel-orgjin'takc?  no  part 
in  itA  fiirmation.  Tomea  conJirma  tbe  observation 
of  JtuEley  with  re^nl  to  the  Beparability  of  thi» 
apparent  membrane  by  acetic  acid ;  but,  upon 
elo»er  eJtami nation,  finds  that  it  may  be  BpKt  into 
«0lttmn%  which  are,  in  conform Ity  with  hiA  view  of 
the  Atmcinre  of  enamel,  fiheaihs  cental ningf  nuclei. 
Tumea,  fiirlber,  belieTes  tliat  theaa  nhc^ihr^  may  be 
ftecn  to  paa4  though  the  membrane,  which  Huxley 
deicribei  at  Umitiug  them  superGciaJly  :  and  tbut, 
cenfleqoeully,  it  l*  not,  m  Huxley  imagines,  the 
membrana  pncformatira.  Waldejer  holds  that  the 
membrane  described  hj  Huiley  between  tbe 
eoAmei  and  the  enamel  oriran  is  only  a  Ia3'er  of  tbe 
most  roccnUy  formed  enamel^  as  he  finds  it  pos- 
dble  always  to  detect  enamel-celU  with  the  ends 
partial  I J  calcified.  He  tetumt,  therefore,  in 
Sehwann  ■  original  riew,  that  the  formation  of  the 
enameL-coiumns  k  due  to  the  dirt^ct  o^ldficatian  of 
the  enamel  cella.  (Ilenk'n  Bericbtj  Ac.  for  1364, 
p,  SI .  and  op.  cit/) 

Tbe  Ci^mtnt  appeare  to  be  formed  simultaneoualj 
«ith  the  dentine  of  the  fang  by  the  periodontal 
membrane. 

Mmpthn  of  ih^  Umpm'ary  tretK  —  At  tbe 
1am»  c^f  birtl]  the  crowun  of  the  anterior  milk- 
leeih,  titill  enclocaeJ  in  tbcfij  sacs,  are  com* 
t>leted  within  tbo  jftw^  and  tbeir  fauga  begin 

to  be   formeil.     Tboir  Appearance  tbrotigli  the  ginnn  folio  jrjc  a  t  >gTtUr  ouUir, 
bitt  iko  petiod   ftt   which  each  pair  of  leeib  ia  cut  VMVdA  wtt 
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litnita.     The  emption  commences  at  tho  Age  of  seven  monthss  and  is  com- 
pleted  about  the  end  of  the  second  year.    It  begins  with  the  central  iucisurs 


Fig.  65«. 


Fig.  558.— Tub  Dektal  Sacs 

EXPi>SED    IH   THK  JaW  OF  A 

Child  at  Birth. 

a,  the  left  half  seen  from 
tbe  inner  siJe;  b,  the  right 
half  seen  from  tbe  outer 
side ;  [.art  of  the  lK)ne  has 
beed  remored  ao  as  to  ex- 
pose tbe  dental  sacs  as  thej 
lie  below  tbe  gum  ;  tbe  lover 
figure  shows  tbe  sacs  of  tbe 
tnilk-tettb  and  tbe  first  per- 
manent molar,  exposed  by 
removing  tbe  bone  from  the 
outside ;  the  upper  figure 
shows  the  same  from  the  in- 
side, together  with  tbe  pedicn- 
lated  sacs  of  tbe  permanent 
incisor  and  canine  teeth  ad- 
hering to  tbe  gum. 


of  the  lower  jaw,  which 
are  immediately  followed 

by  those  of  tho  upper  jaw  ;  and,  as  a  general  rule,  each  of  the  lower  range  of 

t«*eth  rises  thn)ugh  the  gnm  before  the  corresiionding  tooth  of  the  upper  set. 

Tlie  following  scheme  indicates,  in  months,  the  order  and  time  of  eruption  of 

the  milk-teeth. 


24     12 


18 


9     7     7    9 


18 


12    2i 


Before  the  teeth  protrude  through  the  gum,  this  undergoes  some  peculiar 
changes  :  its  edge  at  first  becomes  dense  and  sharp,  but,  as  the  tooth  ap- 
proaches it,  the  sharp  edge  disappears,  the  gum  becomes  rounded  or  tumid, 
aud  is  of  a  purplisdi  hue  ;  the  summit  of  the  tooth  is  seen  like  a  white  spot 
or  line  through  the  vascular  gum,  and  soon  afterwards  rises  through  it.  As 
tbe  crown  of  the  to(^th  advances  to  its  ultimate  position,  the  elongated  fang 
becomes  surrounded  by  a  bony  socket  or  alveolus.  Before  the  eruption,  tlie 
mucous  membrane  is  studded  with  a  number  of  small  white  bodies,  which 
were  described  by  Serres  as  glands  (denial  (jJunds) ^hud  were  supposed  by  him 
to  secrete  the  tartar  of  the  teeth.  Meckel  thought  they  were  small  abscesses, 
because  no  aperture  could  be  detected  in  them.  In  a  footus  of  six  months, 
they  were  found  by  Sharpey  to  be  small  round  pearl  like  bodies  situated  in 
the  corium  of  the  mucous  membrane,  and  having  no  aperture  :  they  con- 
sist of  sn^all  spherical  capsules  of  various  sizes,  lined  with  a  thick  stratum 
of  epithelium,  the  inner  cells  of  which  are  flattened  or  sc.vly,like  those  lining 
the  cheek,  and  are  so  numerous  as  almost  to  fill  up  the  cavity.  They  are 
the  prominences  of  the  outer  epithelial  layer  of  the  enamel  organ,  already, 
referred  to. 

Development  of  the  pemiaiient  teeth, — Tlie  preceding  description  of  tho 
i^tructuie  of  the  dental  tacs  and  pulps  and  of  the  mode  of  formation  of  tho 
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soTerAl  par^  of  a  tcmth,  appUea  to  the  permMient  fti  well  as  to  the  tnilk* 
tleetb. 

TLe  oTigin  &ud  progre^ive  d^reioptneTit  of  ilie  sacs  of  l;.h@  p^nnsnent  teeth 

hvo  still  to  be  considered*     There  are  six  more  permanent  tepth  in  each  jnw 

bAn  there  Are  milk-teeth,  and  it  is  found  that  the  sacs  of  the  ten  imterior 

'pcnnanent  teeth,  which  succeed  the  ten  milk  teeth,  have  »  different  mode  of 

OTt^u  fronivtlLti  six  AdditioniJ  or  superadded  teeth,  which  are  formed  further 

hack  in  the  jair^ 


Fig.  S59. 


JkKtrn  OB  TJiE  Lki^t  Btti&  or  tuK  Lowe  A  Jaw  uw 
A  Fcrrua  ©f  about  PoUAtssM  Wscs^  (atligttlj 
iller^J  from  O^iodsir). 

/,  tbo  fo1liel(»  of  th«  fi««  tnltk  t««tli«  lupposed  to 
hf  np^n,  abowin^  tbo  dental  paiiilfffi  withia  thenti 
an^\  9,  the  opercuU  on  llieir  borders ;  they  are 
iiiiiii1tier«<l  from  I  to  5  in  the  urder  of  tbetr  fi^rit 
aMfie&LiAfitTe  ;  c,  to  the  inai  ie  of  each  h  Ihe  Ino^t^d 
d«pr«HciuTi  fwnnirji  the  commencement  of  the  g^rra 

'  ibe  fHi^rf  en  ponding  pennnntrnt  loqLk  ^  a  b^  line  of 

he  Metton  ahowQ  in  6g^  fi5l,  5« 


The  sacfl  and  pulps  of  the  ten  ontmor  per- 
Eziirnt  teeth  h^ve  their  foundations  laid 
efore  birth,  behind  those  of  the  milk  sut, 
eurriDg  to  the  follicular  stcige  of  the  tem^ 
rporftry  t«ethf  which  is  completed  about  the 
fourteauth  week,  it  will  he  remembered  that  behind  each  lu  ilk -follicle  there  ti 
farmed  a  atnall  Inoated  rece-^,  similar  in  form  to  ati  impression  made  by  tha 
nail.  As  already  atateti,  the  mucous  membrane  linit-g  these  i 
the  general  adhesion  of  the  hps  and  sides  of  the  dented  ;;(roove,  so  that  when 
the  latter  cloven  they  are  conv^erted  itito  so  in  any  cavities,  which  are  c.dled 
by  Goods] r,  *^  eurlties  of  rturw,^'  They  are  ten  in  number  iu  each  jaw, 
and  are  formed  succe^sividy  from  before  ba^kwardA.  They  ultimately  form, 
the  sacs  for  the  pennfiiient  uicisor,  canine,  and  bicti^pid  teeth*  These  cavi- 
tie«  soon  elongate  and  n^cede  into  the  aubfltauee  of  the  gum  behmd  the  milk- 
foilicles,  above  and  behind  in  the  upper  ja\fc',  below  and  behind  in  tlie  luwer. 
In  the  meantime,  a  papilla  appears  in  the  bottom  of  each,  (that  for  the 
G«>ntral  incisor  appearing  finat,  at  about  the  sixth  month,)  and  one  or  more 
foldf^  or  opercula,  as  in  the  ca»e  of  the  teuiporsry  teeth,  are  developed  from 
the  sidesi  of  the  cavity^  and^  by  thuir  subBet^uont  union,  divide  it  into  two 
portions,  the  lower  portion  containing  the  papilla^  and  now  forming  the 
dent&l  sac  and  pulp  of  the  permant^nt  toothy  and  the  upper  and  narrower 
portion  being  gradually  obliterated  i^i  the  mtma  manner  fis  the  primitive 
groove  was  doused  over  the  milk-sac^.  ^^'hen  thei^  changes  have  taken 
pla^^j  the  permanent  sac  arlheres  to  the  back  of  that  for  the  temporary 
tooth.  Both  of  them  continue  then  to  grow  rapid ly,  and  after  a  time  it  is 
fomiS  that  the  bony  sockot  not  only  formn  a  cell  for  the  reception  of  thfl  ^ 
milk -SAC,  hut  ako  a  imall  posterior  recess  or  niohe  for  the  permanent 
.ulth  which  the  recess  keepn  pace  in  its  growth,  Contining  our  destfription 
'now,  for  convenience,  to  the  lower  jaw  only,  it  in  found  that  at  length  the 
permanent  sac  ^o  far  recedes  in  the  bone  an  to  be  lodged  in  a  epeciid  oAseous 
cavity  si  some  distance  below  and  behind  the  mUk- tooth,  the  two  being  com- 
pletely aepWAted  from  each  other  by  a  bony  partition,      £a  descend  i 
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the  jATj  the  permanent  tac  ncquirea  &t  first  u  peAf-aliApe,  and  h  then  ooa- 
tJt5cte*l  with  tlit^  gtim  by  Ji  mild  membranous  pediclv.  TKe  rereafi  in  the  )mw 
UuB  u,  shmlikT  form,  drawn  i>iit  into  a  lonu  caual  fur  the  p^dick,  which  opens 
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0]^.tTAt  3ao^  ami>  T£iTit  (fLPt^r  Bkke^  with  tome  additional. 

The  lower  pjirta  of  tJse  three  firs^t  fignres>  ithich  are  Bomt?wl,nt  eTilargetl,  represeht 
seclioni  of  the  biwer  jaw  ihmogb  th^  iiWcolus  of  a  t^mprtrary  incisor  tootli :  (»,  indicuU^B 
the  Me  of  the  pcrmAnent  tooth  ;  c^  \%^  ^mdh^E  ;  h^  tbe  i^tr  of  the  milk  t'MHb  or  th^  milk 
tiioth  itielf »  a\  b\  indicatD  the  aWeolar  rcccHSftrB  in  whieli  the  jf.ermoneTit  tkntl  tern  pom  rjr 
t«c?Ui  are  lodgied,  and  c,  the  enuMl  by  wV>icb  ilmi  of  the  foimL-r  kads  lu  the  Burfiioe  of 
ilie  bone  behind  the  alveoltiH  of  tbii  temii^oiiirj  if^^tb.  The  fumib  niKl  fifth  fipirea,  whieh 
~  are  nearly  of  the  tialuml  slze^  show  the  unme  rebilinriR  in  a  mi^re  adYiinctfd  sLti^e,  in  IV, 
pr«fr]oitB  to  the  cbiio|e  of  teeth,  in  V,  when  the  loilk-UKitb  bn«  fiillcn  oat  and  the  per- 
Itjanent  tooth  begins  to  ri«e  in  tbt;  jaw ;  e,  the  orifice  of  the  luny  canal  Wading  |«  Ibe 
placo  of  the  permanent  tooth . 

on  the  edge  of  the  jaw,  by  an  upertnre  behinc]  the  corresponding  milk -tooth. 
The  permanent  tooth  ig  thus  separated  from  the  soclset  of  the  milk  tooth  by 
a  bony  partition,  against  which,  a;*  well  as  against  the  roat  of  tJie  milk-tooth 
just  above  it,  it  prewwj^  in  %i^  rise  through  the  giim,  so  that  these  parts  are  in 
a  greater  or  lesa  extent  abaorbk  d.  When  this  ha-s  proceed e<l  far  enoagh,  the 
tn ilk- tooth  heeomei*  loo.4ened,  falls  out  or  is  remoyeilj  jmd  the  permanent 
tooth  takea  its  place.  The  absorption  of  the  dental  suWtance  coinmencea 
at  or  near  tho  ends  of  t!io  fang-i,  and  proceeda  upwards  until  nothing  but 
the  crown  reniait>s.  The  cemi^nt  is  firiat  attacked,  and  then  the  dentine  : 
btit  the  proce^H  \si  simiLir  in  the  two  ti&sneg.  The  change  is  not  produoed 
merrly  by  preeture,  but  through  ihe  agency  of  a  special  cellular  utructiire 
develop:  d  at  the  time,  and  apidicd  to  the  surface  of  the  tooth.  Hfjllowa  or 
indentatigua  occur  upon  the  latter,  giving  it  a  festooned  appearance  ;  and  it 
frequently  happens  that  the  dental  tiasnea  are  deposited ^  absorbed,  and 
redepoaited  alternately  In  the  same  tooth  (Tomes)-  The  milk- teeth  and 
the  permanent  teeth  are  said  by  Serrea  to  be  aupplied  by  t«*o  different 
arteriee,  the  obliteration  of  the  one  Ijelon^ing  to  the  temporary  teeth  being 
regarded  by  him  aa  the  cause  of  their  destruction  \  but  of  this  there  k  no 
fiufficient  proof* 

The  six  pfidrrim-  (or  ^^  mptiradtkil^'')  permanent  teeth,  that  is,  the  three 
permanent  molars  on  each   ^ide,  do  not  conje   in   the  place  of  other  teeth. 
They  arise  from  successive  extensions  of  the  dental  groove  carrieil  backward*^ 
in  the  jaw,  posterior  to  the  milk-teeth,  aud  iianied   by  Ooodsir  ^^poiUriar* 
eamtm  of  reA«ri?«." 
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Daring  the  general  adlic^ion  of  the  ddtit^jkl  groo?^  oocurrtug  %i  the  lifleeutli 
week,  the  pari  posterior  i'^  tile  UiSl  temporary  moL'^r  foUkli^  continuet  unob- 
literAt«3d,  niid  tbua  fortu^  a  e^'vvity  cif  ram^rve,  iu  tbt)  fuudu-^  af  which  a 
pupiliA  ultimately  itppears,  and  forms  the  rudiment  of  the  firat  permauent 
tnolAr  tooth  :  thn  takes  place  very  early^  viz.^  nt  the  Bixteeuth  WQ^k,  Tho 
daepnit  part  of  tliia  cavity  is  tie  set  converted  by  adhesion  inta  a  aac,  which 
eackiei  the  pMpillt,  whilst  it^  upper  portion  elongntaa  bjick wards  bo  as  to 
form  another  cavity  of  re^ferve,  in  whioh,  nt  the  Beventli  mouth,  after  birth, 
thd  pftp£U&  for  the  fecund  molar  tooth  appears.  After  a  img  itittirval,  during 
iirhich  the  mo  of  the  first  permant^nt  molar  and  iia  contained  tooth  have 
jK^quin^d  great  ii^,  and  that  of  the  st'ooiid  molar  h^a  ako  advaucud  cou* 
tiderably  iu  development,  the  ^me  ch  LUge»  once  more  occur,  and  give  ri^ie  to 
the  sac  aiul  papilla  of  the  wisdo:Q  tooth,  the  rudituents  of  which  are  vmbla 
at  the  eixth  year.  The  eubvequeut  development  of  the  permanent  molar 
teeth  takes  pUca  from  these  sacs  jnat  like  that  of  the  other  teeth. 

Calctfieation  begins  first  in  the  anterior  permutieut  molar  teeth.  Ita  order 
and  periods  may  be  thus  Btated  for  the  u^^per  j^w^  the  lower  being  a  tittle 
earlier  i  First  molar ^  live  or  mx  months  after  birtb  i  central  inciitor,  a  little 
later  ;  latural  inei^K^r  and  caiune,  eight  or  nine  months  ;  two  bicuspids,  two 
yeirB  or  more  ;  second  mohir,  five  or  six  yearss ;  third  molar^  or  wiadoia 
toothy  about  twelve  years. 
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The  ifiedmcn  c»oiiUitift  nil  the  milk-teeth  of  the  right  side,  together  with  the  Kiciwira  of 
the  left;  Iba  ini>er  plate  of  the  jaw  has  li«ea  remoTedT  ^  a»  I©  expo^o  the  sacs  of  all  the 
penaaneat  toetb  of  the  right  side,  oxcfipt  the  eighth  or  visdom  togtb,  which  if  not  j^ 
fuvraied.  Tbi  large  ■««  n«ar  Ihe  tamtiii  of  the  jav  i»  that  of  the  Irst  permaDeat  molar, 
and  abdT«  aod  behind  it  is  the  eomni^aciisg  nuHiueat  ef  ih«  second  Jnolar. 

BrfipfiA^n  i if  the  permamni  ic^th. — The  time  at  whicli  tbisoccnra  in  regard 
tn  each  pair  of  teeth  in  the  lower  jaw  is  exhibited  in  the  aubjoined  table. 
Til©  correaponding  teeth  of  the  upper  jaw  appear  eoiwrwhat  later, 

Mokf,  iirMt    .         .        * 
lii£i»on^^  eeuira}  ... 

BicuApids,  anterior  .         . 

,,         posterior         .         .         .         ,         - 
Ciiiirif!«     .,..«' 
Meiaitt^  Aec-otid        .... 
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It  tH  joBt  before  tlie  shed^iiing  of  the  tempomiy  mcLBOin^  i,  e,,  nbont  the 
sixth  yenr,  that  there  U  the  greatest  b umber  of  teeth  in  the  jaws.  At  tli/it 
periovl  there  are  all  the  milk-tt^eth,  and  ail  the  penii^neiit  aet  except  the 
wkdoni  teeth,  mttking  forty »eight. 


Fig.  Ed2.-^TJii  Tists  or  a  CntLD  of  Frx  Ti^AnSt  wna  i*ii£  OALcirimi)  FitT8  or  tW9 
JE'iEM AHiCNT  Tketh  EXfo^Kji  ^ttflef  Hcalti  &tid  Apm  ualur«|, 

f  be  whole  of  the  t^eth  of  the  right  aid^  ars  fhown,  together  trUh  thti  thr«e  fmat  teeth 
of  the  left  6ide  ^  in  tht*  upper  hikI  luw«r  Jaws  th^  teeth  are  iuclLcated  fus  fallows,  viz.  t— 
1,  milk- 1  eft  h — I,  iniiL^r  or  first  iucisor ;  f,  oater  or  second  mcifv^r  j  c,  canine-  m^  first 
molar ;  m%  seeimd  onoUr.  2,  prrm^nent  Udh—J,  loaer  or  firist  iwciior  i  1\  onter  or 
fisecood  incisor ;  C,  oanioe ;  B,  fir^t  bicusfad  ;  IT,  secood  bleuapid ;  MS  th«  fir^t  tnular, 
n  hii^h  hm  pfLBUfd  through  tbe  guioB  ;  M".  the  aacoad  molar,  whkh  haa  not  jet  risen  abov« 
the  gutoK  :  thfl' third  mylar  is  Qt;t  jet  formed. 

During  the  growth  of  the  teeth  the  jaw  increase  in  depth  and  length, 
and  undergoes  cbonges  in  form.  In  the  child  it  ifi  shalloir,  but  it  beoomea 
much  deeper  in  the  adult.  In  the  young  Kubject  th«  alveolar  arch  describe* 
almost  the  segment  of  a  circle  ;  but  in  the  adult  the  curve  ia  ^mi-elliptical. 
The  inoreaae  which  takes  place  in  the  length  of  ihe  jaw  arisei  from  a  growth 
behind  the  poi^ition  of  the  milk-teetb,  so  as  to  provide  room  for  the  three 
additional  teeth  on  each  side  belonging  to  the  permanent  aet^  At  certain 
periods  in  the  growth  of  the  jawa  there  is  not  auflicieut  room  in  the  al\reolar 
arch  for  tba  growing  aaca  of  the  permanent  molara  ;  and  hence  those  parta 
are  found  at  certain  stagei  of  their  development  to  be  enclosed  in  the  base 
of  the  oorouoid  process  of  the  lower  jaw,  and  in  the  maicillary  tubtiroaity 
in  the  upper  jaw,  but  they  after ward^i  sucteaaively  assume  their  ultima te 
position  aa  the  bone  increaAea  iti  length.     The  space  taken  up  by  the  ten 
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siit«ririr  permanent  taetE  very  nearly  oorreipoEida  with  thtii  whieli  hatl  been 
occupitd  by  thts  tea  in  ilk- teeth  ;  the  dltfereiice  in  width  betir^en  the  inciiors 
of  the  two  sata  being  compeiisateil  fur  by  the  fimalbiosA  of  the  biciiiipida  in 
cuoip&risoQ  with  the  milk-molai^  to  which  they  6uec«ed,  Lastly^  the  angle 
formed  by  the  ramti^  ^nd  body  of  the  lower  j^w  differs  at  diflWraal  nge^  ; 
than  it  i&  obtii$e  in  the  infant,  lipproachei^  nearer  to  a  right  angle  ia  tli6 
adultj  and  again  becoms*  ao  mew  hat  obtuse  in  old  aga.     (See  p,  52.) 

M^ffifii/n  qf'  iJtc  hlo&d-vesseU  and  neiTf^  t^  tkc  Unfth — There  k  no  evidence  that  the 
b1  Odd* vessels  i^rid  hranclieii  into  the  hard  liubstance.  The  red  fitttln  iomctitn«t 
obs€TVrd  in  the  te<:th»  afier  dciMli  by  nsphyxia,  and  the  red  «pota  occaaionaUy  found 
in  the  dentine,  are  due  to  the  imbLbilion  af  blood  cfTtised  en  the  flurfucc  of  tlit;  pulp. 
The  dentine  formed  in  young  auimaU  fed  upon  madder  is  tinij^ed  wHh  that  colourinf 
lUiiiler,  hat  thU  does  not  appear  to  tuke  place  when  the  growth  of  the  tooth  U  con 
pitted.  Neverthele«*»,  the  tiibule^  of  the  dentine  may  mrvn  to  convey  thnsugh  lU 
luhetanc^  nutrietit  fluid  poared  out  hy  the  hZcHxl^Toa^U  of  the  pulp.  The  teeth  i 
■omeLiineji  stained  yeliovr  in  jaundice. 

jlceordiog   to  Czermak  the   prtmUire  nerve  ttibul<!fl  nm   into   the   tooth  pulp  in 
bimdJet,  which  are  latf e  towarda  the  eeiitre,  and  Htmill  at  the  periphery.     They  \n&Q 
themie1ve4  in  a  plexuB  at  Ibe  Kurfjiiie  of  the  pulp,     C^ermak  ^tatcii  that  the  ^hi^m  efti  i 
divide^  bat  that  he  haa  not  ^een  loop^  fi'ei^ueiitlyj  and  h^  ii  duubtful  as  io  the  prect^ 
mode  of  their  termination. 


THE    TONGUE, 

The  tonfju^  ifl  a  mn^eular  organ  covered  with  mnodtii  membrane.  By  ita 
tntiacular  slru^tur^  it  takes  patl  ill  thtj  prooeiiaes  of  mti^tication  ani  dL-glu^ 
titiuOf  and  in  the  nrticalatioa  of  f^p^iech,  wbila  ita  uincoua  membrane  ii 
endowed  wiih  oommon  8eii>ilrility  mid  ii  the  seat  of  the  fi«iise  of  ta&te.  The 
tongue  oeeiipie^  the  concavity  of  the  arch  of  the  tower  jaw  :  posteriorly  it  ia 
k connected  with  the  hyold  bone,  and  the  baek  part  of  itH  dorstim  forma  the 
L  floor  of  the  arch  of  the  fanct^s  ;  inferiorly  it  race  it  es  from  l>aae  to  apex  the 
Ibnes  of  the  genio-^lo?ians  muadoi  and  through  the  medium  of  that  muscle  li 
attached  to  the  lower  jaw. 

A.  —  Mijcocs  Mbhbkane  —On  the  nndtr  surfaee  of  the  tongue  the  muooua 

membrane  h  smooth  and  thin.     It  forms  a  fold  in  the  middli*  liut^  called 

the  fmnum  Ungmt^  jdaoed  in  front  of  the  anterior  border  of  the  genio-glo^ni 

>  MuacJes.     On  each  aide  below,  a-i  the  mncoU4  membrane  pa^^ea  from  the 

l^ngne  to  the  inner  surface  of  the  gnma,  it  ia  reflected  over  the  aub  lingu^il 

Igbind,      Not  f^r  from   the  Hue  con  tinned  forward  a  from   the  frienum,  the 

aine  vi^iu  may  be  distinctly  set- n  through  the  mucous  membrane,  and  cIon? 

to   it  lira  the  ranine  artery.      Further  outwards  is  an  elevated  line  with  a 

||mbriat«>d  margin   directeil  outwards,  which  e3t tends  to  the  tip.      The  ducts 

of  the  right  and  Itft  submaxilhiry  ghindH  end  by   papillary  orifices   plactid 

doae  together,  one  on  each  ude  of  the  fnenuni  ;  nuil  further  back,  in  the 

groore  between  the  fides  of  the  tongue  and  the  lower  jaw,  are  found  the 

orifices  of  the  several  ducts  bidonging  to  the  subliugual  glands, 

The  upjitr  sit rf act  or  doruMfn  of  the  tongue  ia  oojivex  in  its  general  out- 

^Itne,  and  is  marked  along  the  middle  in  its  whole  length  by  a  flight  furrow 

slled   the  raphf,  which  indicates  its   bilateral  aymmetry*     About  hulf  an 

'  inch  from  the  base  of  the  tongue,  the  raphe  often  termin&teit  in  a  depren- 

iion,  cloaad  at  the  bottom,  which  is  called   the  frraffun  cacum  (Moi^agni), 

and  in  which  several  mucous  g!tind»  and  follicles  open.      Three  folds,  nam<>d 

the  glosso- epiglottic  folds  or  frienula^  of  which  the  nuddle  one  is  the  Jargei-t 

(fratnnm  epiglottidis),  pass  backwards  from  the  base  of  the  toticrun  to  iho 

upper  surface  of  the  tongue  v&  m\sx^t\ 
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itumerDtta  project  ion  b  or  eminenceii  named  papiUtf,  They  are  foniid  «X»o 
upou  the  tip  anU  freo  l>orderfi,  where,  bowt^vi^r,  iliey  grftrluftlly  beeofno 
iDialter,  atid  disiippear  tow&rdft  its  tmd^r  Httrfiiue.  Thftae  pupilim  are  Ji^ 
tiiigui»bed  iuto  Ihree  ordefis,  T&ryiug  both  iu  mzei  iiud  farm. 

Fig.  fiG3. 


Fig,  5dS<^PAFiLLJ.K  SURTAO  Or  THE  Tohatie:,   wtTU  TEE  FxtrOES  ilTB  foJTStU  (froin 

1,  2^  clrcumTallate  papilliiD ;  in  front  of  2,  the  forfttntMi  ciDtrum;   ^^  liingifonu  pnpilitu;! 
4,  filiform  and  canicai  popiJ]^ ;   5,  traDflv^ree  ftud  obliqiie  t'tigii&f  6^   mae^ujB  glands  iitCj 
the  bnae  of  the  tongne  and  in  the  fauces ;  7|  tonuli ;  8,  pairt  of  ih^  epiglotlis ;  9»  meditio 
^loEeo-epiglottLdeim  fold  or  frtcaum  epigloltidii. 

The  large  or  drctimvaUaU  papilJae,  from  tor  en  to  twelve  in  nuinber,  are 
fouud  oti  tbo  back  part  of  the  tongue^  arranged  in  two  row^^  which  run 
obUquelj^  back  wards  aud  inward  p,  and  met^t  towards  the  furitmeii  c^ecuin,  JiKe 
the  arniB  of  the  letter  T.  They  are  situated  in  en p- like  cavities  or  depreti- 
E^iona  of  the  mucous  membrane,  ami  liavc  the  shape  of  an  inTerted  oone,  ol 
which  the  apex  is  attached  to  the  bottom  of  the  a^vity,  and  the  broad 
fattened  base  o|>pearfl  on  the  surface.     The^*  are  therefore  aurrovmdcd  by  a 


m- 


^^^ 
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eiTcular  furrow  or  trtnob,  u-ouiid  wMch  ng^in  i»  au  annular  elaTfttton  of  tlu^ 
ttiuc^jii'*  tut^uibfiiiie,  covered  with  tlie  eniilW  papilLa,  Thts  eifiostMl  aiufHou 
of  th«  papiU«e  yaJliLlse  b  betefc  with  uiimeraua  nuidler  pttpiUio  or  GUnt«tjt«  j 

Fig.  564.— TiRTieiL  Skctiom 

OF  Till  CliCiC[?llV&Ll,4¥K  P4' 

iriLhM  iTfoia  KollikerL     ^ 

&i  tbe  papillk ;  B,  the  tmr- 
fimiidiLig  Will;  a,  the  pjti- 
lb«IJAL  C4ivi'ni>g ;  h,  thii  tif  r?eii 
of  Ihf  v«|4]U  ftut]  wiLlI  ^^reail- 
Jnf  lowftrils  the   Hurf  v  t ;    e, 

utid  in  8aiu«  of  tbetn  there 
k  funnel  n  central  d^prt'A- 
Bioti«  into  wrhich  mii^fjua  follblet  open* 

The  miJJ/c-aiicii  or  /ujtyi/orm  papnine,  more  ntimeroiis  than  the  bet,  art) 
ftnndl  rounded  ennuence^  ftcattert^d  ov^r  the  middle  and  fore  purt  of  thu 
domum  of  the  iongii^  ;  hut  thej  are  fouiKl   in  great  uniuhei^  and  clo^T 


Fig*  565,  — S0Rr*cns  4h|}  Skcti^k  of  m^,  FujfOT* 
m^KM  f^vihLM  ^frutzi  Ku Hiker  &ftcr  T^/tJd  anil 
Bowasan), 

A,  tbi  saHaoe  of  a  fnagtfbrm  papilla  pftrLiallf 
ileuililtHl  uf  iti  ^pithelJam,  ^^i  pf  M<^ndArj 
|ieiptl[if  ;  fy  ppilheUum. 

B^  t^iHiciO  ui  a  lupgifurm  t^apUta  *it>J  thu 
htcxMl'TeMela    inji^ted.     u,    tkiU-ry^   i\   vein;  f^ 

bonricig   ctnuctcire   ot   iti4^   tiJtigtie;  ■/,  cApillary 
hptf|)a  uf  the  teooijilftrj  |iapiU)^ ;  tf  ejHiheliutti, 


Fig.  5<J5. 
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together  at  the  apex  and  upon  the  bcr^ 
dem.  Tbey  arts  easily  distii}gtiished  in 
the  Uving  tongue  by  their  dcyjier  red 
ocluiir  They  are  narrow  at  tb*  ir  p<»int 
of  attnchmeut,  bnt  are  gradaally  etdarged 
towards  their  Jree  extremities,  which  are 
hlnnt  and  roundeilj  and  are  cxiTered  with 
smaller  tUam^ntGua  appendi^^ea  or  papillie. 
ThtJ  ^Halttit  poiditiTf  cmiical  and  ^0i- 
fmm^  are  the  most  numerous  of  alL  They 
are  minute^  conical,  tapering^  or  cylin- 
drical proce«»eftj  wbicb  are  densely  }mckt?d 
OTer  the  greater  part  of  thu  dorenm  of  the 
tongue,  hut  towards  tha  base  giadunUy 
disAppear,  Tbey  are  arranged  in  Vm&i,  which  correspond  at  fir>t  with  the 
nbUi|ue  direction  of  the  two  lidg^^fi  of  thtf  (lapiLlt^  vallatiVj  but  gradually  be- 
conie  transverste  towarila  the  tip  of  th<j  tougue.  At  the  iide*  they  are  lunger 
and  more  tillforui,  and  arranged  in  parallel  rowR|  {>erpt4ijdtcnlar  lo  the  boriier 
0f  the  tangue. 

Conftideraine  TErietj  ocenri  m  the  appet ranee  of  the  ftajiUlio  on  the  tongnea  of 
dilferetit  per^onA.  Tbea  uecai^tnnal^y  inHlance^  occmt  m  ubkeh  ibe  tongue  baa  a 
qnitc  amooth  appearance^  and  Qtheri  are  e^ecn  iri  ^titeh  numbers  of  the  filiform  p^ipillta 
an  cbn^ted  imo  the  appearance  of  abort  btown  bair^i  a&  a^d^tt.  \tk  T%.  ''Ss\* 
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When  ex&mmet]  uiTero^copiohlly  m  tecttons,  ftll  the  kiada  of  p&pill»  now 
d^mrihed  are  obnervej  to  b©  bearer*  of  closely  set  fteeoodmry  papiUsa.  Tfa© 
atcondary  papillae  are  the  structitres  which  corrcspoud  with  the  papUlGe  of 
the  geiier/vl  iuU'gnmvni^  and  are  occupied  encli  by  &  long  loop  of  capilhiry 
blood-rai^ist^L  Biuiple  papillae  of  th«  same  description  are  likewise  imer- 
fipersed  b^tweeo   the  three   lai'ge  kiuds^  and   are  found  on  tha  bock   part  of 

Fg,  51^.  Fig   Sflfl.— Two  FTUFr>aji  PxpitLJi, 

OKI  wiTM  KpiTiiieutrir,  t^i  othi^r 
wiTm>UT  (frtJiH  Kijlttkfir,  afler 
ToJd  and  Bowmaa).    ^ 

p»   the   BIlllBtAltCe  Uf  the   |M|1)ll9  dt* 

Tiding  mX  tbifir  uppgr  ^xtrttiuiiifn  m\A 
tecondary  pjipdlue :  *f,  artrry,  arvd  r^ 
icdiit  ditidiag  Itiio  eiir'i^l>tr3r  lo^'pn ; 
e^  «pi  the  Hill  dikveriiig,  UiuiDal«cl  Uj" 
twceu  the  i>apiL]ii^  Itit  t^x tended  iijto 
h&ir4ike  priMiesiffli,  /,  f'om  the  bi- 
tremiticfl  of  the  *Hc?coodHry  |»iipti]iiL. 

the  tongue,  behind  the  dronm- 
Tuilatt}  range,  ha  well  as  (MVering 
the  under  stir  face  of  the  tongue 
and  the  reat  of  the  mucoiiH  meui- 
briiue  of  the  mouth.  The  epi- 
thelium covering  the  tongue, 
likti  that  of  thti  month  generally, 
i§  of  the  aqnamons  kind.  It  is 
of  couHtdt^mble  thick  neaa,  and 
the  aim  pic  papillae,  together  with 
the  s^econdary  ^lapillm  gurmount- 
ing  those  of  the  circnmvalktis 
and  fungiform  kiuda,  are  con- 
cealed  beueath  it,  or  nearly  e&o. 
But  the  secondary  pnpOlie,  bonie 
by  those  of  the  hliform  kind, 
are  peculiar  both  in  contain- 
ing a  number  of  elnstic  fibre«a, 
which  give  them  greater  firmness,  and  in  the  clmrjtcter  of  their  epitht^bal 
covt  riu]^,  which  ia  den^e  aud  imbricated,  and  which  forma  a  sepanite  proce>B 
over  each,  greater  in  length  than  the  papilla  which  it  cov^mh.  Over  Bouse 
of  the  fijiform  papillae  the^e  processes  furm  a  pencil  of  fine  tibres  ;  and  cu 
others  they  approach  clouely  in  charaeter  and  Btrncture  to  hairaw  The  papillae 
are  nodonbtedly  the  parts  chiefly  concerned  in  the  special  aen^e  of  taftte  ; 
but  they  also  poase^s^  in  a  very  acutt:  dt^gree^  common  tactile  e^uaibility  ; 
and  the  hliform  papilljB,  armed  with  ihair  di^n^er  epithelial  covering,  ier\e 
a  mechanical  nse,  in  the  action  of  the  tongue  upon  the  food,  as  in  well 
illustrated  by  the  more  developed  form  which  these  papillre  attain  in  many 
carnivorous  animak.  The  papillary  surface  of  the  tongue  ia  supplied  abun- 
datJtly  with  nerves.  It  is  difficult  to  traca  the  ntrve- fibres  in  the  papilhe 
filiformes,  owing  to  the  presence  of  elastic  filaments.  In  the  papilla  fujigi* 
formes  the  nerves  are  larger  and  more  numerous,  and  form  a  plexus  with 
bnith'like  branches  :  but  they  are  still  more  abundant^  and  of  greater  9izi^% 
iu  the  papillae  circum vallate. 
JJtth  that  IB  satLrfactory  is  known  of  the  mode  of  terminatiou  of  the 
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DerTe-ltt1amei>ta  m  the  huiQJiii  tongtie.  It  is  ittll  &  Tnfttter  of  doubt  vbeiliet 
they  enter  the  aecoudary  papillifc  aurmouutinj^  t3i«  filil^:>rni  set,  the  density  of 
thw  tmati©  rentleriijg  the  iDve»tig»tion  peculiarly  difficult  id  thews.  In 
the  fTOg^fl  tongue,  Billroth  aud  Aiel  Key  believe  that  they  have  tmoed  cou~ 
ttauiiy  of  tierve'Klauieiiis  with  Btructures  in  the  epitheiium  ;  and,  accorditig 
to  AxbI  Keyj  the  arraugemeut  m  very  similar  to  thi^t  of  the  olfactory  cell  a 
* — viz.,  Fodlike  bo^lies  placed  between  the  epithelial  cells  and  contiauoua  by 
their  deep  extremitifa  with  varicose  Gbreifi,  (Billroth  in  iVluLlei'a  Archiv, 
1858,  p.  159  ;  Axel  Key  in  Rrichert^n  Archiv,  IStJl,  p.  329/) 
Qtanih, — The  mucous  mem' 


brano  of  the  tongue  i^  pro vi Jed 
with  EjumerotiA  folliaUa  and 
glaudij.  The  follicles,  nimplia  and 
cowpoimd,  are  acattere+1  over  the 
surftt4^  I  but  the  r<ju tided  con- 
gloimerate  glands,  called  lin^^ual 
gluftdBf  nre  isoUected  about  the 
posterior  part  of  the  doriiutn  of 


Fig,  fi*i7. 
A 


Pig.  567.— RiCEllfiji  M0c<»iTs  Glajiu, 
jrkOM    riiK   Fu>OR  or  Tnu  Modth 

A,  ibe  entire  gland  ai  «etn  m  9eo> 
iiuA  I  ^  a,  (covering  of  coitnt^ciive 
tiasiie  ;  A,  ei^cretory  iltiet ;  c,  gtsmdlhd&r 
te»i*Uifs  i  df  duot  i^i  one  of  tbe  l^ 

B,  dtaircaai  of  one  of  Lli«  labolea, 
morv  highly  mngnlHed ;  a,  exert) turj 
duel  of  ibe  M'ule ;  h^  i^egudary 
brancli  ;  e,  the  ^liiiiilalnr  retf idles  aa 
ibey  He  lopether  in  the  ^l&nd  ;  d^  the 

ne  >epiirated,   the:»wmg   tkeir  oon^ 
lpe«tioa  »ii  H  glandular  tube. 


ague,  neiir  tlie 
pupttliv  VAlhit«  and 
foraiueo  oiscmin,  iuto 
which  la^'t  the  ducta 
of  several  of  the^e 
glftiidi  open.  Other 
amail  glands  are 
found  aJao  beneatli 
the  mticoua  mem- 
brane of  the  borders 
of       the       tongue. 

There  ia,  in  paiticnlar^  a  fimall  group  of  theie  glandti  on  tbe  nnder  aurfaee 
of  the  tongue  ue^r  the  ape^c.  They  are  there  a^rgregatM  into  a  small  oblong 
tnaw»f  out  of  which  at;T«r*d  ducts  proceed  and  open  ieparately  on  the  mucotts 
nu^uibratie.  (Bland in,  ju  Archives  g4n.  de  M^ecin*^^  1823  ;  Nuhn^  Ueber 
etne  noch  nicht  naher  besohriebene  ZimgeudrilHe,  Mannheim,  184o.) 

£g — Muscular  Substanck — The  substance  of  the  tongue  is  chie^y  com* 
pCNi«d  of  muftcutar  fibre!^,  running  in  different  but  determinate  directioua  ; — > 
Iteuoe  the  variety  and  regularity  of  its  movements,  aud  its  nuioeruua  ch' 
Maoj  of  the  contmcttle  fibrea  of  tike  i(^ti^«'b^0u%  H/( 
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wliich  ^ier  at  lU  baao  And  nadtt  Buif^MTe,  and  atUcli  it  to  otber  parti  : 
ihi^^e  xre  cnlbJ  the  extrinfie  ww*du  of  the  ioi)^ue,«at)d  hik^'e  Uif^u  elnewhem 
tlesciilrKKi  (pp.  185^ — 186).  Oilier  \mtuU  of  fiUretk  which  c^nstittite  the 
inirinMc  or  proper  tnu»cte«t,  luid  are  plact^d  etitirely  wit  bin  the  HubRtaneo  uf 
%h&  orgtm^  will  be  here  more  [mrtioiiliLrly  tioticecL      They  are  as  follow. 

The  llii^ialU  miptiificialia  (noto-gloBauH,  Zuglas),  coiini^^liiig  maliilj  of  longl- 
iiidiual  Jibref^,  ia  placed  oii  ibe  upf»er  nurfaco  of  the  tongue,  ioiiuedrntely 
butitfuth  the  mucouB  membrane,  and  is  tradable  from  thts  ape:  of  the  orgiiii 
bacliwardii  to  the  hyoid  botiw,  Tho  iudividual  fibres  do  not  run  th«  wholt) 
of  thi34  dbt^incef  but  are  attached  at  intervals  to  tha  Hubmucouii  and  glaiirjular 
tissue*-  The  entire  layer  beoimea  thinner  towiirJs  th«  base  of  the  tonguu, 
neur  which  it  i*  overlappied  at  the  sidta  by  a  thin  plane  of  obUtjtte  or  nrarly 
transverse  fibreB  derives)  frtttn  the  paltito-glos^tia  and  hyo-gluKsu^  mu.^clfjK 
AcconJing  to  Zoglas,  the  fibres  of  thia  nm^cle  are  directed  fortt^Lrds  and  out* 
wan  la 

The  lingnalis  inferior  (lingtialis  muscle  of  Douglas,  AHiinus,  tfea)  Dondsts 
of  a  rovindod  mii^ciilai  band^  extending  ulong  the  nnder  an r face  of  the 
toiigne  from  base  to  apex,  and  lying  outride  the  gtsuio-hyo  gloaaua  tt^twm^ii 
that  muBcle  and  the  byo-gloAsna.  Posteriorly,  t^me  of  iia  tibr^a  are  loj^t  in 
the  8ubdtaii(ki  of  the  touguo,  and  others  reach   the  hyoid  bouo.      In  from, 

Ftg.  568. 


Tig.  S6S.— LoBGiTUtJiKiL  YtniiCAti  Bsorioif  or  tbb  Toifows,  Ltp,  ka.  (from  Kailiker 

and  Amdd). 

tn,  symphysiB  of  the  loirer  jaw;  d^  inefftor  tooth;  A,  hjoid  bone  j  ff  A^  gemo-hyoW 
mnHeld  t  If,  g^iiiQ-hja-gloa^aH  ■[^reading  inla  thi?  whnlcr  extent  of  the  ton^ne ;  I  t^  IrAiK- 
Terse  tausele  ;  I  i,  Haiierior  laogitudlnaL  muscle  ;  g  /,  liug[UHl  tiauds  ;  /,  Ijtigual  fotticlea  ; 
it  epiglottic  ;  l^  8e*!tioii  of  the  Up  aud  lahial  ^Imida  ;  o,  cut  fibrif*  of  the  orUeQlaris  aria  ; 
i  nty  levator  meati. 


having  tirat  been  joined,  at  the  anterior  border  of  tha  byo-glo^sns  muacle^ 
by  fibres  from  the  fitylo-glossua^  it  h  prolonged  beneath  the  hf^rder  of  the 
tongne  as  far  a:^  its  point. 

The  trammtst.  miiseidar  fihrofl  of  the  tongne  form  togijther  with  ihe  inter- 
sulxed  f&t  A  considerable  part  of  its  iuhatanoe.     Th&j  are  found  in  the  iu- 


TXTErXgIC    MtSCLES    OF    THE    TON'arE. 


Bit 


tciTkl  between  the  upper  and  lower  longitudiaal  mnsdesi  »nd  they  are  inl«r- 
iroTtfii  exten&iTelj  with  the  other  mnscaliir  fihrea.  pMwiiig  out  wards  from  the 
inetimn  ptttue,  inhere  they  Uke  or%iji  from  a  fibrotifl  Beptum,  they  reach  the 
doTftUui  aiid  border  of  the  tongue.  In  proce^fli ug  outwjinli,  they  separate, 
atid  the  etipertor  (ibr^is  iutlme  upwards,  formtiig  a  series  of  ourves  with  the 
oone&vity  turned  upwardfl,  Uhe  JibnM  of  th«  palato-gloHaut  tmiscle  are  found 
by  Za^ltm  aud  Heuk  to  be  coutiuuous  with  ^brm  of  ibe  traasTeree  aal 


Fi(?.  &m. 


jf^f 


VsRfxoAt  Skctioh  of  tub 
TuftauM  lit  rtia^T  or  tub 

hker). 

rif  the  genid  *  b  j^e  >  gt^jflsi 
9Q nudes;  ^,  tbe  vertlai] 
fibres  or  Ibe  right  tide  tr»eetl 
itpw9rik  to  thit  Atirfaett  \  1% 
1 II ft^r lor  kin^Htttdiniit  inuetcle 
wiih  tbe  divided  ranine  nr* 
terj ;  fr,  tmiiBveise  masele^, 
tntire  on  one  tide,  but  |iar- 
tialljr  restored  oit  Ibn  other, 
where  lb « ether  mufleteA  fMsi 
thrtm^b  It ;  4^  seplnm  tin* 
£:ttiii  ;  h^  bjro*ghiuioB  ;  A  <;  £, 
tia  fibrv«  4|jre*idin)^  npwftr<l» 
aliofial  rcrtlc»d}.t  oaiside  the 

f«ii«o-byu-gtouua;  k\  vprticid  fibr«9  rea«-bmg  tb#  enrfnice; '  «,  davii^ect  pUtea  of  tbo  fibre«j 
of  ibe  «iif)Crb>r  WugHuJinuI  mu»cke  Wtwceu  tbe  vertical  fibres  \  t  i,  if  (^  nljrlu-glu^iia  ;  df\ 
^huadi  uuu-  thc!  ^Mirder  of  ibe  ty^iifjue. 

Frrtiwi/ Jitre^  (aauaculus  perpend icularia  exteruus  of  Zaglas),  decOHsatiitg 
with  the  trariB verse  fibren  and  tbe  iii^rtions  of  the  gento^g1o9«UP,  form  a  s^  t 
of  curTes  in  each  half  of  the  toBgne  with  their  ooiicafity  upwards,  aud  eii- 
ietidiitg  downward'4  and  oiitWHtds  from  tbe  dorsum  to  the  nader  aurface  of 
tho  border,  b*.*  that  those  which  nre  outermost  are  shortest,  (Znglna,  **  On 
the  Muticuhtr  8tr(icturv  of  the  Tou^ie/^  in  Ooodsir's  AnnalH,  I.  p,   L) 

ExAuiiut'd  ju  transverse  sections,  the  niiiBcular  hbres  of  the  tougue  are  seen 
to  be  arranged  90  aa  to  render  the  Bu^»»tauce  divisible  into  an  outer  part  or 
cortty^  and  a  softer  internal  vnedniia.  The  fibre**  of  the  cortex  are  principally 
loTi);itudinHlj  derived  superiorly  from  the  lingualift  superior,  further  outwarda 
from  tbe  hyo-glossui,  on  the  side  fmm  the  stylo- glo»sUH,  and  beneath  tbi« 
ffom  the  lirkgnali^  inferior.  They  aheatb  the  ineduUary  ]>art  ou  nil  sidea 
except  inferii'Hyf  where  tbe  genia^gloni  tautdes  enter  it  between  tbe  infe* 
rior  Ungual ea.  In  the  medullary  part  are  found,  imbedded  in  tm%  the  de*  ^ 
ciisA^iting  fibrea  of  the  tran^verEw  musclo  pcia^iug  ai:rf>»a,  the  genio^glQ 
iiMliating  upwards  aud  outwarda,  and  the  veritc/d  muecles  arching  down«1 
wards  and  outwards.  In  aiJdition  to  the  movementa  whlah  may  be  given 
to  the  tougue  by  the  extrinsic  muscles,  this  orgsin  is  capable  of  being  eurv«Mi 
ti^jwnrdH,  downwards,  or  laterally  by  its  cortical  hbren,  it  in  ilatteued  by  tbi» 
verticHJ  fibren^  and  its  margins  are  agniu  drawn  together  by  tbe  trauftverfl^. 

The  Keptuni  of  the  tongue  ii  a.  thin  fibrous  partition  whii^h  extenda  forwards 
from  t1t>^  by  Old  bone  to  the  tip,  and  divides  one  half  of  tbe  meiluUtLry  part  of 
the  tcmgue  from  the  other,  but  decs  not  penetrates  into  the  cortex.  It  cor* 
rwponth  with  the  faHiforiD  fibro- cartilage^  found  in  the  midtlle^ 
c^f  the  dogi  u«^ar  its  under  aurf<tc«k 


ill 


THE    TOXGPE. 


The  fTHeriVf  of  the  ttiDgue  &re  detived  t^Qta  the  litiguftlij,  with  aame  amft!l  bnnehtA 
from  the  ftciftl  and  ascend  lag  phary&geat,  WUh  tbe«e  the  veins  for  th«  mmi  p^rt 
coiTCftpoud.    (See  pp.  3iS  »nd  45d.) 


£70,^Latjeril  View  or  fnE  Nkrves  anj>  Elood-Tisbeij  Of  TUK  Toitaua  (from 
HkaohTdd  ^ud  L«Teilli^).     | 

"Utile  lower  jaw  Ium  been  dlTided  near  the  symphjisiH,  and  the  rigbt  half  removed ;  the 
hynid  bone  ii  entire*  And  Ibe  exinneic  muet'Wa  of  the  tdugiie  are  X'l^f^rvtd  on  the  right 
Ptde.  a,  the  e[>ithelial  a^vertng  of  the  tongue  partiall  j  raided  ;  A|  iUe  papillar  sarfoce  of 
the  mniyvua  niembrau.e  expo&ed  ;  C|  the  Banns  near  tlie  papilltfi  f'allata^;  tf,  placed  od  ih« 
tupedoi-  ootiBtrit'tijr  uf  the  pharynx,  point*  to  the  stylo -glwfitia  ranecle;  e^  atjlo-pharyngeu* 
tun  Bile,  pafisiitg  vJthm  ttie  middle  eoofitrictor ;  /,  byoglos&ns :  fh  luiddltt  eonslHotor  of 
tbe  pliaiym  ;  h,  genio-hyo-glofiSUB  ;  *,  genif^-hyoideus ;  1,  trunk  of  the  tingnal  attery  -  % 
imniiie  artery ;  3,  euhUngtial  btunch  ;  i,  it«  teriniiml  bran<^hea ;  5,  trutik  of  the  guatatoiy 
Derre ;  5\  distribution  of  ita  terminal  twign  in  the  mueous  membrane  of  the  fore  part  of 
the  tougue ;  fi",  flubmuxiUary  ganglion;  d"\  another  BTuall  gKnglionf  connected  witli  lUe 
gustatory  nerre ;  6,  chorda  tyjupani  nerve,  pftSfting  frora  the  facinl  Ecrve  7,  to  the  trunk 
of  the  gueUtorj ;  8,  trunk  of  t^ie  gloBSo-pharyBgesl,  rcceidng  a  twig  of  coromunication 
frt^m  the  facial ;  S^^  lU  distri  button  near  the  pap  i  I  In?  vallAt^ ;  9,  byp«tg!os«al  nerve  ;  L^\ 
iU  iwiga  to  the  hjo-gloSESua  tuuficle  &tid  uniou  with  th«  gustatory ;  further  foii^ard  aro 
■een  Ita  terniifml  brauchea  to  the  tnuaeuUr  aubatance  of  the  tongue. 

The  tifrret  of  the  tongue  (^^celuslve  of  branches  from  the  sympathetic  nerves)  ire 
three:  viz.,  the  Jingiial  or  g%t§tui4iry  branch  of  the  ^fj^h  psiir^  i^bich  (kuppliea  Ibe 
papillm!  and  mucous  moEnhrane  of  the  for€  part  and  sides  of  the  toQguc  lo  the  extejit 
of  about  two- thirdii  of  ita  surface  ;  the  lingual  braneh  of  ihtfjlomophnrfpigtiit.  which 
iendfe  filftroentj?  lo  the  mucous  mctnhrane  at  the  liaAe  of  the  tongm**  and  eapeclally  to 
the  papilla?  vallate;  and,  la^-Uy,  the  htfpotjlfjssal  nerve,  uhlch  ia  distributed  to  the 
muaclea.  \Sgg  tbe  description  of  thes^e  nerves)  Reniak  and  Kolliker  have  db- 
covered  mieroflcopie  ganglia  npon  the  expansion  of  the  glo!*!WJ-pbiiryngeMl  ti*;rve,  and 
In  tho  sheep  and  calf  upon  the  gijetatorj  division  of  tbe  Bftk  liemtik  thought  that 
they  had  ri^ome  relation  to  the  gUuditf  but  K^lliker  finds  thum  on  bniQehes  not  eon* 
neeted  with  those  organa^ 


THE    PAL.\TE.— THE    TONBIXS, 


THE   PALATE. 


The  roof  of  tfae  mouth  is  formed  by  the  palate,  which  coajitatfl  of  two  por-' 
tluti«  ;  tha  fora  purt  beiug  Qutned  the  hard  palate^  aud  tho  b^ck  par^  the 
soft  pftlate. 

The  0S9«0Y]i  framework  of  the  ha/rd  palate,  alretuiy  deserib^d  with  the 
boiiet  of  the  face,  is  covered  by  the  perioateumj  aud  by  the  liotiig  membrane 
of  the  mo  11  til,  1^  hich  rulhere  intimatdy  together.  The  miicDua  membraQ?^ 
whioh  i^  cc>t}tit)iiou^  with  that  of  the  gums,  i^  thickj  dense,  rather  pale,  aud 
iiitiah  corrugated,  eApei^ialiy  lu  front  and  at  the  aides  ;  but  b  amootherp 
Ihiriner,  and  of  a  deeper  colour  behind*  Along  the  middle  line  ia  a  ridgd  or 
raphe^  euding  in  front  in  a  smiall  emitjence,  which  corresponda  with  the  lower 
opening  of  tbe  anterior  palatine  oaoal,  aud  receives  the  terminal  d1  amenta  of 
the  nn.so-pa]atine  and  anterior  palatine  nerves*  The  membrane  of  the  hard 
palate  U  provided  with  many  muciparous  glands,  which  form  a  contiouona 
Kjer  between  the  membrane  and  the  bone,  and  it  ia  eoyored  with  a  sqnamoua 
epithelium* 

The  iitft  palate  (velum  peodulum  palati)  is  formed  of  a  doubling  of  mucoua 
tnembraoe  inclosing  macular  fibres  and  numerous  gknds.  It  constitutes  an 
incomplete  atiil  moveable  partition  between  the  mouth  aud  the  pharynx,  con- 
tinned  from  the  poj^ tenor  border  of  the  hard  palate,  obliquely  downward*  and 
ba£kwar<l«.  Jta  form  and  ita  inferior  connectious,  l>ounding  the  inthmua  of 
the  fancea,  have  been  aln^y  described,  together  with  the  muscles  which 
enter  intu  iti  oomi^oaition,  at  p.  189. 

The  anterior  or  under  aurface  of  the  velam,  which  is  visible  in  the  mouth, 
ifl  ©oncaTe,  The  mucous  membrane,  contiguous  with  that  of  the  hard  pakte, 
ia  thinner  and  darker  than  it,  and  ia  covered  like  it  with  i^caly  epithelium. 
The  median  lidge  or  rapbe^  which  ia  continued  backwards  from  the  hstrd 
palate  to  the  baae  of  ihe  uvula,  iudicatea  the  original  aeparation  of  the  velum 
into  two  lateral  halvi^a. 

The  poatiirior  Burfac«  of  tho  aoft  palate,  slightly  convex  or  arched,  is  oon- 
tlnuons  above  with  the  door  of  the  posterior  naro'^*  It  ia  alightly  elevat«d 
iJong  the  middle  line,  oppoaite  to  the  uvula.  The  greater  portion  of  its 
ttimsoiii  membraue,  aa  well  u  that  of  the  free  margin  of  the  velumi  is  covered 
with  a  iquamouH  epithelium  ;  but  quite  at  its  upper  portion,  near  the  orifice 
of  Iho  Eufltachiau  tube,  the  epithelium  ia  columnar  and  ciliated. 

On  both  turfaces  of  the  velum  are  found  nnmeroua  small  glands,  called 
the  paliMiin^  glaodi^  They  particularly  abound  on  the  upi>er  surface,  where 
iJtmf  form  quite  a  glandular  layer  ;  they  are  also  vetj  abundant  in  the 
nviila. 


TE«    TOKSllA 

Tlie  tonails  (tonsillie,  amygdaJfle)  are  two  prominent  bodieSj  which  ocoupy 
the  f^cesaes  fonned,  one  on  each  side  of  the  fauces,  between  the  anterior  and 
posterior  palatine  arches  and  the  pillars  of  the  fauces. 

They  are  iLiually  about  six  lines  in  lengthy  and  four  in  width  aud  thicle* 
UMi  ;  but  Ihi^y  vaty  much  in  size  in  different  individuata. 

The  outer  aide  of  the  tonsil  is  ix>nn acted  with  the  inner  surface  of  the 
anperior  constrictor  of  the  pharynx,  and  approaches  very  near  to  the  internal 
euotid  artery*  Coniiderecl  in  relation  to  the  surface  of  the  neck,  the  to u ail 
eorretponda  to  the  angle  of  the  lower  jaw,  where  it  may  be  felt  beneath  the 
tkiu  when  It  la  enlarged.     lt«  inner  surface^  projecting   iutd 


fll4 
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between  the  pAUUne  arche*,  pre«erit«  from  twelve  to  Efteen  orifioep,  wliick 
gite  it  ft  perforni^d  appe&rance.  Theae  orifices  lead  iuto  reo^msei  iu  ibe 
ftubstuioe  of  the  tondl^  from  wliicli  other  and  smiilkr  oriBoes  (k^uduet  ttili 


Pig.  fiTl. 


Fig.   571. — ^icTiaiT  OF  A  Pol- 

MCCLAft      GLAMD      PItOM      TfiK 

KulUker).     f 

a,  epithelial  tmlng;  b,  papH- 
[ae  of  the  maeon^  XD^mbr^De  ;  i^ 
nal^r  surface  of  Ibe  c&paiili^ 
for^iiii^l  I'f  cotinccitve  tiiaue ;  ri, 
millei,  a  ad  e,  cavitj  of  the  CJip* 
lufe ;  ^1  follkli!ii  iu  the  sitb^-Ui 
of  the  c»p»akr  wall. 


deeper    into    nmneraiia    fol- 

1  i  clca.  Tiiesti  fol  1  icka  are 
lined  by  the  eiitheliuiu  stud 
pApillarj  ttincoufi  membmne  of  the  throaty  and  hjivo  thick  w&lls  formed 
Ijy  a  layer  of  eluded  capunlta  imbedded  in  the  aubmticoiw  tiiTHUt*.  The  cap- 
^uleH,  which  nmy  be  oontpared  to  those  of  Peyor*8  glttUtU  of  the  iutaatiiia, 
besides  hAV'iijg  u  meHhwork  of  capiliarj  blood- Tea^^eU  ai^l  delicate  tnibeoul&r 
ti»8iie  withiD  them,  aie  filled  with  ci^rmiBteiii  ^royi^b  sutK^tatic^,  otsntaiuitig 
cells  and  free  nuclei,  but  without  I  he  cbaructerA  of  mucu^.  A  Btibst^ince  haviug 
the  same  D^icruscoiJia  elemeuta  in  found  iu  the  cavity  of  tlie  follicle ,  but 
here  it  ia  liubli^  to  be  mixed  with  mticua  supplied  by  true  mucous  glnuda, 
the  ducta  of  which  paj^  in  to  the  foil  idee  The  function  of  the  toiii^iU  h  as 
littb  known  as  tliat  of  the  other  glanrla  formed  of  closed  cap^^ulvs  which 
tkte  found  in  the  mucous  membrane  of  the  alimentary  can^L 

f  oUiciiliir  reoeaspH,  aurrounded  by  closed  oapsulea^  like  the  receasea  and 
capRulf^a  of  the  touftila,  are  also  found  at  the  root  of  the  toiigue,  where  they 
form  a  layer  extend iug  from  the  papilli^  vallate  to  the  epi^jlottis,  and  from 
one  tonail  to  the  other,  lying  immedUtely  beneath  the  mucous  membrjme 
and  above  the  mucouB  gland»p  ina»y  of  whose  ducti  they  reoeiye. 

The  tonaili  receive  a  V(*ry  largo  supply  of  blcwd  from  viri^ua  louree*.  vfa.  fVom  the 
irineilllar  und  puttitinH  branches  of  the  fiiL'ial  arten%  and  from  the  descending  palntlti«!, 
the  lu^cendiug  plmryng^al  and  the  dei^aUe!  LiuguiB.  From  these  art^rien,  fine  hniuch«« 
and  cmplllutje!!  arc  diMtribnted  abundantly  to  the  valla  of  the  capsule  a  and  to  tlio 
pupMlo?  of  the  niucouii  membmne  Uuin;^  the  foUielcfi.  The  VfiHf(  are  nutncrotifi,  ^nd 
euter  the  tou^Ular  plexus  on  it»  outer  side.  The  nerves  coma  from  the  glo^o- 
phiu^ngeal  nerve^  aud  from  the  lifth  pair. 


lOfl^^ 


THB   8AMVAKY    GLANDS, 

Tiie  laliva,  whtoli  U  poured  into  the  month,  and  there  mii^  with  the 
footl  duriug  maiticfttion,  Is  aocreted  by  three  paira  of  glauds,  namti«l  from 
their  respective  mtuationa,  parotid^  Auhmftxillury^  and  snhlingHaL  Agreeing 
in  their  gejieral  pbyiii?4l  char^icters  and  minute  structure,  these  glanda  differ 
ia  tbeir  ause,  form,  and  pcaitiou. 

Th6  Parotid  GlantL 

The  parotid  is  the  largest  of  the  three  salivary  glands.  It  lies  on  the  aide 
of  the  face,  iu  fro  tit  of  the  ear,  and  extends  deeply  into  the  »pace  behind 
the  lumuB  of  the  lower  jaw,     Itsj  weight  varies  frdoi  five  to  eight  dx'achms. 


THE    PAROTID    GLAN'D, 


m$ 


In  outer  Rurfnce  i.^  conrei  and  lobuUt«tl,  aiid  h  coverefl  by  the  aktn  stitl 
f**5cifi,  and  partially  by  the  pktyamn  muxDl*^.  It  u  boiiud^d  above  by  tbo 
tygf^nwj  below  by  a  line  drawn  backwar^U  from  the  lower  border  of  the  JHW 
t  »  llie  stfriLo-mfLBtoid  mii^le,  and  behind  by  tba  external  meatus  of  tbe  ear, 
tbf^  iiia^totd  |iroce»4,  and  ^terao-niastoid  mUi^cU.  It^  aatertor  border,  wbiati 
\h'A  ovi^r  thtf  mmiiB  of  the  lower  jaw^  i^  It^s^  distinctly  deBned,  and  i^tretchc.*! 
forwiiiNls  tr)  a  vai'iable  ejitent  on  tbe  ina^JwtBr  iiiu'icle.  It  in  from  tUi^ 
nut^riur  border  of  tbo  gUnd  that  the  excnatorj  du€t  paaset  oQ  ;  and  therti  k 

fig.  &T2. 


Of   IJIK    FAhtltll*    AiiP    Si:0MA]ULLllt¥    IjLAFna.       I 

fi,  tlie  l»rgi?r  fMirt^if  tW  parotiil  glwjil ;  /j\  the  sin  nil  pjwt,  wbkli  Ilea  (iLmgaide  theducrl 
on  |jli«  fiivto^iiter  masclir ;  (/,  tli«  duut  (if  !St4±Daou  before  il  pc^rfotAtcs  tbe  buwinator  uiusej?; 
rt,  truotTerse  ^cIaI  uxtery-  »,  n^  bra.DChi^  of  tbe  fnsml  nerve  emerging  from  bqiow  iho 
glAntt ;  /,  Ibe  faelal  ^rterj  paaamg  not  of  a  gfoove  in  tb«  inbmaxill^y  glmid  unci  ii»oeuiJ> 
~ng  on  tbe  fiioe ;  t  m,  guperEcial  larger  portlfm  uf  tbe  >tibma;iii)iat7  gliuid  ]|liig  over  the 
'  part  of  the  mjlo-bjold  utuiiele. 


frequently  fonn^  lu  Donnection  with  the  duct,  and  lying  npon  the  inaaaeier 
ciu^e,  a  iiuall  procem  or  a  separated  portion  of  the  glmdj  which  m  calldd 

dfidid^  *t>cia  (tofia  paroUdi^).  Ou  trying  to  raiae  the  deeper  part  of  the 
parotid  gland  from  it»  po&ition,  it  i»  fount  I  to  extend  far  in  warden,  l>etweeii 
the  mastoid  process  and  the  tnmns  of  the  jaw,  towards  the  tiaae  of  the  akiill, 

Di]  to  be  intimately  connected  ivith  several  deep-eeated  parta^  Thua,  above. 
It  reaohei  into  aud  oceupit?s  tbe  posterior  part  of  tbe  glenoid  canity  ;  behind 
&ad  below,  it  toncb^  the  digMAtric  muAole,  and  irata  cm  Ih^  ityloid  (rroowsa  j 
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and  atjIoiJ  muaclest  ;  uTid,  in  front,  under  cover  of  tha  raniQs  of  tU^  j^^^  H 
&iliranc€e  a   cert&m  dietauoe   betwueti  the   external  and  interoi^l  ptcfrygoid 

Th«  internal  CAtotid  artery  and  internal  j  tig  til  ar  vein  are  close  to  the  deep 
gurfopco  of  the  gkud.  The  extenml  carotid  artery,  ftccomf^nnied  bj  the  tem- 
poral and  internal  maxillary  reinn,  passes  through  tha  parotid  gland;  and  in 
that  situation  ari^^e  the  temporal  atid  internal  maxillary  arteriea,  Jii  aUo  tlue 
anricular  and  transvcne  facial  branchee  of  the  temporal.  The  gland  is  aUo 
traversed  by  the  facinl  nerve^  wliieli  diviile'i  into  hranohe^  within  its  sub- 
fitance^  anil  it  in  pierced  by  branches  of  the  great  auricular  nerve. 

The  ptftettd  dtfct,  named  also  StenM)H^s  dud  (d.  Steunniartus),  appeam  at 
the  anterior  border  of  the  gland^  about  one  finger^a  bi^adth  beldW'  the  Eygomii, 
anii  runK  forwarda  over  thu  ma<)»eter  muscle,  accompanied  by  tha  aooia  paro- 
tiilis^f  when  that  accessory  portion  of  the  gland  exbts,  and  roceiviog  ita  ducta. 
At  the  anterior  border  of  the  musaeter,  the  ditct  turos  inwards  through  the 
fat  of  the  cheek  and  piercea  the  buccinator  musclej  and  then,  after  running 
for  a  short  distajice  obliqiiely  forwards  bboeath  the  mucoua  rnembrane,  epen« 
upon  the  inner  surface  of  the  cheek,  by  a  small  orifice  opposite  the  crown  of 
the  second  molar  tooth  of  the  upper  jaw.  Its  direction  across  the  face  may 
be  indicated  by  a  line  drawn  from  the  lower  margin  of  the  concha  of  the  ear 
to  a  point  midway  between  the  red  margin  of  the  Up  and  the  ala  of  the  noae. 
The  length  of  the  Btenonian  duct  is  about  two  incUee  and  a  ha!f^  and  ita 
thick itess  about  one  line  and  a  half.  At  the  place  where  it  perforatea  the 
buccinator,  ita  canal  le  as  large  a^  a  crow- quill,  but  at  it»  orilice  it  ia  amaller 
than  in  any  other  part^  and  will  only  admit  a  very  line  probe*  The  duct  is 
tnrrounded  by  areolar  tiHsue,  and  couii^ts  of  an  extt^rnal,  den  Be,  and  thick 
fibrous  coat,  in  which  coutrwctile  fibres  are  dem^rib^d,  and  of  an  internal 
mucous  tunic,  which  h  contiiinoua  with  that  of  the  month,  hut  which  is 
covered,  from  the  orifice  of  the  dttcb  as  far  ais  to  the  smallest  branches,  with 
a  colum  ua  r  e  pi  th  e  1  i  u  nt. 

The  parotid  gland  belongs  to  th<?  class  of  compound  racemosie  glands,  a  ad 
con*!if«ta  of  numerous  flitttenud  lobea,  held  together  by  the  ducts  and  veeaelsj 
and  by  a  dense  areokr  web,  which  is  continuous  with  the  fascia  upon  its  outer 
aurfaee  ;  but  the  gland  has  no  special  or  proper  coat.  The  lobes  are  ag^in 
divided  into  lobule^,  each  of  which  con^ifits  of  the  branched  termiuationa  of 
the  duct  J  and  of  vent^els,  nerved,  and  fijie  areolar  tissue.  The  ducts  termi- 
nate in  closed  vesicular  i^xtremities,  about  j-t^jjth  of  an  inch  or  more  ift 
diaTiicter,  which  are  lined  with  epithelium,  and  hava  capillary  Teasels 
ramifying  upon  them. 

The  vesseh  of  the  parotid  gland  enter  and  J«ave  it  atnttmerons  points.  Thearteriei 
are  ilerived  direcll y  from  the  external  carotid,  and  from  those  of  lU  branches  which 
pass  I  h  rou  g  h  er  near  th  e  gl  an  <1.  Th  c  v  cin  a  corrcspo  n  d .  The  abserbe  iifcsjointbed^ep 
and  iiiperikial  set  in  the  neck  r  tLtnl  there  arc  often  one  or  more  lymphatic  gland? 
imbedded  in  ihe  iiuh&Unce  of  tbo  parotid.  The  ncires  come  from  the  sympathetic 
(L'arotid  plexus),  and  also,  it  is  said^  from  the  facial  and  the  superfioial  temporal  and 
great  an ri en! at  nen  ea. 

An  instaocc  is  recorded  by  Ond>er  of  a  remarkable  dis^plaijement  of  the  parotid  on 
one  side :  the  whole  glami  being  ^itQated  on  the  m ammeter  muscle  as  if  it  were  an 
enlarged  locia  parotidis.    (Virt^howa  Archiv^  xxxii.,  p,  328.) 


Tfi€  SubmuzUlury  Gfaitd. 

The  sMbmafrUlary  gtand^  the  next  in  size  to   the  parotid  gland,  is  of  a 
apheroidal  form,  and  weigha  about  2  or  2|  drachms.     It  is  situated  imme- 
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diaWly  below  the  base  and  the  inner  flurfaoe  of  tho  io'erbr  mjixilU^  and 
above  the  di^^tric  tntiscle.      lu  thiii  ptmitou  it  is  cov^rtid  by  the  tikio  aini 
tUti  ^Ititygrnn  my  aides,  aud  ita  iuner  Biirfiicii}  reHi>i  ou   the   tnylo-UyoiJ,  byo* 
glo^iU'i^  and  stylo  gloss u»  uau^clesi  ;  above^  it  correspuudn  with  tk  d^ptmwui 
PH  the  uiuer  (^urfiice  of  tb«)  jaw-bone  ;  and  it  ih  aepu^riited  Inibitid  from  ill 
irolid  gljiud  merely  by  the  atyio-mitxrllnry  meinbmue.      The  facial  arteryp  1 
^ttefore  it  moutit«  over  the  jawr-boue,  lieji  in  a  d&ap  groove  upou  the  back 
ptirt  atid  upper  border  of  the  gland* 

The  ditfii  of  the  iiibnitiJEilbiry  glrmi^  naTned  Wh^rha^s  duct^  wLieh  ia 
it>oiit  tifa  inched  in  length,  p^^^o^  off  from  the  gliiiid,  together  with  tk  tbtii 
prooeia  of  the  gUrtdnUr  iubstance,  round  ihe  posterior  border  of  the  mylo' 
hyoid  miificle,  nnd  tbeti  rtuis  fortirardi!  and  in  wan  Is  above  that  mu:ic]ef 
betwet-D  it  and  thu  byo  glosmis  at^d  geuio  tiyo-^lo^.sai,  and  bt^iitiath  the 
aiibiiuj^al  glaud^  to  reach  the  Hide  of  the  fiTeuuin  liuguj^.  Here  it  ter-* 
LiEiiiirht«8,  clo^o  to  the  duct  of  the  oppo^^ito  side,  by  a  narrow  oriiloe,  whteh 
[optjtjs  ut  the  summit  of  a  soft  pa^nlbi  ^eeu  benantli  the  tongue.  The 
atru€tnre  of  this  glaud  %&  like  that  of  the  parotid  ;  but  its  lobes  are  birg^r, 
itn  >«urrou tiding  areolar  web  h  finvr^  and  its  attachments  are  not  so  lirm. 
Moruover,  ita  duct  baa  much  tbijiuer  ooata  thaD  the  parotid  duct. 

The  blxHxI-Teffleli  of  the  submaJeilbry  gUnd  ate  branche*!  of  ihe  facial  nnc!  liegiial 
rie^aad  Feins*  The  nerves  include  thej^^  derived  Trom  the  jsmiiH  ^ubuidKilinry 
^n^lian,  as  well  tft  bnLnchc»  from  tb@  myle-hyold  dlvlsien  of  the  inferbr  tlenUl  ^ 
nisjfve^  aad  the  tytitpathetiOt 


The  8ubUn4fual  Glatid. 

The  svUintjual  gUthd,  the  sniftllest  of  the  fall  vary  glandu,  is  of  a  narrow 
oblong  idiape  and  i^eigha  scareely  ouo    drachuL      It  m  aiiuated  along    the 


Fig-  573* — VrBw   or  thi  Right  Sub- 


Fig.  fi73. 


A  part  of  the  Hgfat  tide  of  the'jaw^ 

diTided  frum  tlie  ]vtt  at  ihe  Mjinittijajn, 

ffiuaina;  tht*   longtiQ  atid   iu  mu£i«lcfli 

hare   l>e«b    tieuiovcd ;   but   the   miicout 

metnbraite  of  llie  rig  I  it  feide  it  Ti^t^iD&U 

and  u  drtiwn  u|fW9iriJti  mo  as  to  e3(|M9«ti 

tlie  iublifi^Qiil  glarjd«  ;  $  m,  the  lafiger 

iup^rficml    pttn    of    the    naLina&ilUrj 

flaiid ;    /*    tb#    fft't.'snl    Jiriery    |i«flsiti£ 

tbningh    it ;    0    m',    de^J    |>ortioi]    pro* 

&imf«Hl  within  the  mylndipHd  mna^le 
^*i  k  :  9  h  i»  (fUcrd  t*Kiw  th^  nntf^iiftr 
t  Ja*g€  |>ttri  <  J  Uh'  ^iiiiEin^iiid  ^lanili««  witb 
p  the  duel  of  Barthuliit  fjArtly  iihown  ;  '  /'• 
^^U«^  abu^e  the  biuder  fimalj  end  of  the  cham  of  gUndu,  indie»tei  the  dii^i«  of  one  or 

tv«)  ptrfi'i ntUtg  the  i(iU4:!yiis  infui^rane  ;  ti^  liie  |]«piU^,  at  whieh  th«  duet  of  Whiiiion 

<»|i&Ofl  in  front  Ijehind  ihe  ineiacir  teiiLb  ;    d\  Uie  Dummeuceiuent  of  thg  dact ;  h^  the  li>oid 

teae  ;  »,  th«  gUHlstf^rj  uerTO, 

*ioorof  the  mc>utb,  where  it  forms  a  ndge  between  the  tongue  and  the 
gnms  of  the  lomer  j^w,  covered  only  by  tb^  mucous  menibraue.  It  reaobea 
fftun  the  fr^num  lingine,  iti  front,  wbertj  it  ia  iu  contact  with  the  gland  of 
tlte  0|ip(.i!»Llc  side,  obliqur^ly  baokwartla  and  outwards  for  rather  more  than 
aii  inch  and  a  half.      Un    ita  inner  side   it   ranti   on  the  geiti'  «; 

lhin«sat.hy  it   ia   aupportud    by   the   m;  lo-hyoid   uiuaclu^  wUvQ 
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between  it  and  the  fFubmft]Lillary  glAud  ;  but  it  i«  here  in  close  oon^acl 
vriih  tii«9  Wluirtonian  diict^  vklth  th»  aceoDipanytug  deep  portioa  of  thm 
lABt-ti&med  glaud,  nnd  &tso  with  the  lingual  nerve. 

The  lobulti:f  of  the  sublingual  glaDd  are  not  bo  cloudy  ttuited  togethtsr 
M  thojio  of  the  other  aaliirary  glands,  and  the  docts  from  many  of  them 
open  separately  iuto   the  motith^  along  the  ridge  which  iudicatea  the  pod- 


Tig.  SFA.^&EETcnra  iLLiratn&fiira  run  Vnnnirtan  of  tbu  rAKottn  CfkAKi»  (from 

J.  MUller), 

A,  h^nd  flf  a  foe  Mil  iheep  tuognlfitid,  alioifciag  the  early  simple  coadlUon  of  th«  parol Jd 
glrtiitJ  with  tljB  tluct  inject eJ. 

B,  pAToiid  gland  of  a  fmia.1  eh^ep  more  lulviincedi  the  ducts  and  blood-TcaulB  injected. 

tion  of  the  glan^i.  These  ducts,  named  dnds  of  Eivinif  are  from  eight  to 
twb-uty  ill  nuniber.  Sume  of  them  open  into  the  duct  of  Wharton.  Ony, 
longer  than  the  rest  (whicli  ia  occasionally  d^rivt?d  in  part  also  from  ibe 
subntaxilhiry  ghwid),  mna  along  the  Wh^vrtoniau  duct,  and  opens  either 
with  it  or  very  near  it  ;  ihiB  fa&a  beau  naaied  the  dnct  of  Bartholin. 

The  lilond-r^^ela  of  thii  gland  are  lapplied  by  the  snbltngiial  and  euhmentnl 
arteries  nnd  vtiua.  The  aervea  are  tmmerou*,  sad  are  derived  from  the  Ungual  bn*uch 
of  the  fifth  pair. 


S*xlir>a, — The  saliva  is  a  clear  limpid  fluid,  containing  a  few  microj^copia 
granular  corpuuclea.  Its  ispecific  gravity  is  from  1  *00G  to  1  008,  anil  it  ha^i 
only  from  1  to  1.1  parts  of  ^olld  matter  in  100.  The  saliva  ia  always  alkaliu^ 
during  the  aet  of  maHtication  ;  but  the  fluid  of  the  mouth  becomes  acid,  and 
remains  so  until  the  next  time  of  taking  foot!  :  the  reason  being  th&t  the 
secretiou  of  the  mucous  follicles  of  the  mouth  is  acid,  while  that  of  the 
salivary  glands  is  alkalixie.  Its  chief  ingredientn,  besides  water  and  muctiKj 
are  a  peculifir  animal  extractive  substance^  named  saHvinej  with  some 
alkaline  and  earthy  salte,  II  is  remarkahlej  besideSj  for  containing  a  minute 
proportion  of  sulphocyanide  of  potassium. 


THE    PHAllVXX. 


819 


f^rmtopitienL — In  maminuUfl,  aoeordln^  to  M tiller  and  W^ber^  tbe  fialivEty  glaad^t 
i«  thowfi  in  the  c^s^  oflhc  parotid  gluad  in  the  embryo  of  tJie  aiieep,  first  ippear  in 
the  form  of  a  dmple  canal  with  hud-like  pri>ce.^ea  b^^l^  ^  ^  bliutctna,  and  comma ai< 
catitif  with  the  csatity  of  the  mouth.  This  canal  becomes  more  aud  more  niiiii5cd  to 
ffirm  the  ducts,  wbiUt  the  blaatema  fiooti  aequires  &  lohulat^d  (arok,  corre^pondltig  with 
that  of  the  fdtore  glaml,  aud  at  l^t  wholly  diaappeansr  leaving  the  branched  duct«, 
wlih  their  blood -ve^aele  and  cotinectlag'  tiaBnes.  Tbe  aubmaidLUrj  gUnd  ia  eaid  to 
be  the  fi»t  fonned ;  then  tbe  iubtingual  and  tbe  parotid. 


TEK  ^nABYHX* 


I 


Tbe  pbnrynic  h  that  part  of  the  sHoieutarj  caiml  which  ntittea  the  cavi- 
ties of  tb«j  III  oath  aud  iioHti  to  th^  ce»opha^(i^.  It  ej^teuda  frutti  the  base 
of  the  tikull  to  th€  lower  border  of  the  criooid  cartibige>  fkud  forme  a  lac 
open  At  the  lower  end,  and  imperfect  in  front,  where  it  pre»eate  aperturea 
leffcdittg  iuto  tb6  noae,  mnuth  and  larynx. 

Tbe  velutn  pendulnm  jmlati  projects  backwards  into  the  pbnrynx,  nnd 
during  tbe  pMSnge  of  the  foo<l  cQuijdetely  neparatej  aa  upjji^r  from  a  lower 
part  bjr  meAOji  of  tbe  oontractiou  of  the  mu^cks  couuected  with  tt  which  are 
pljieed  in  tlte  posterior  pillam  of  the  fiiue@^»  Seven  optiuingi  lead  iuto  the 
oirity  of  the  pharynic  ;  viz:.,  above  the  velum,  the  two  poateriur  opeuiitga 
of  the  nare54y  and  at  the  aide*)  the  apertures^  of  tbe  Euat'icbiun  tnbes  ;  while, 
below  the  vehini,  there  i^  first  the  pa^^ciag^  leading  from  the  month,  then  the 
anperit^r  opening  of  the  larynx,  and  lastly  the  passage  iuto  the  oosophaiius. 

Tbe  walUof  the  pbarjn^c  oonmt  of  a  fasda  or  l»yer  of  fibrouft  tbsues, 
named  the  pharyngeal  aponeurosis,  dense  at  it4  upper  part  but  lax  and 
weak  below,  ^nrronnJed  by  muEtcleiy  and  lined  by  a  mncoua  membfrnnoL 
At  ita  upper  end  tbii^  fibroos  wall  m  attached  to  tht)  poaterior  margin  of  thd 
body  of  tbe  sphenoid  bone,  nnd  paaaea  ontwarils  to  tbe  petrouH  jjcrtion  of 
thit  tentponih  It  is  strengthened  in  the  nd-idle  line  by  a  strong  baud  de^ 
scending  between  tlte  rc^cti  antici  niuscleii  from  a  part  of  tbe  baailar  procetMi 
which  often  prej»enta  a  marked  tubercle. 

The  phflrrni  ta  usually  dc»L*rilicd  an  atlat'biid  miperforly  ta  tbe  btiilif  proceai  of 
the  r>i;c4pjta)  iKine ;  it  i^  certain,  however^  ffom  diaBcetionf  in  both  yeung  and  old 
iiiHj«'i'i«L.  that  I  be  reeti  (Spitis  ant  id  nm«cle»  come  quite  forward  to  the  anterior  es- 
tremit  V  ut  ihe  basilar  proce^  ;  tbut  the  pof^terior  wall  of  the  pliarjnx  at  its  upper  end 
formi  a  col  dc  lac  on  encb  ^ide  opposite  the  tip  of  ihe  petrous  bone,  and  Ilea  in  a 
cnrva,  with  li>  eon^cxlry  forwardji.  in  front  of  the  t^tl  muscles ;  and  tbnt  tbe  only 
eo:inection  of  tbe  pharvrix  wtib  the  oe«-l|iita1  bone  m  by  m«anj»  of  ihe  meetal  band, 
which  ba»  been  de**Tibe<l,  and  which  fnrma  a  cnHii'ipbaTyngeal  Ugament  Tbo 
iubeixle  from  wtii^'h  thU  luind  principally  bprinp  in  tiomaiime^  named  itiberftititm 


Behind)  the  wall  of  tbe  pharjn^c  is  loosely  ctinnected  by  areolar  tinuo 
to  Ibe  prevertebral  Cvcia  covering  the  bodies  of  the  cervical  vertebrte  and 
the  mu^cWs  which  ret^t  upon  thenu  At  the  sidea,  tbe  walla  have  similar 
connection ^f  by  loa^e  aroolar  iiaaue,  with  the  styloid  prooena  and  its  muscles, 
and  with  tbe  large  vetsel*  and  narrtti  of  the  neck.  In  front,  they  wm 
attached  in  auooe^on  to  tbe  sides  of  tbe  posterior  nares,  the  mouth  and 
the  Lirynr.  Tbna,  ai^mmencing  above  by  a  teudiuouift  strncture  only,  at  the 
pcrtrouji  portion  of  the  temporal  bone  and  tbe  Eiiptacblan  tube,  the  walU  are 
connected  by  means  of  muscle  and  librons  membrane,  firsts  with  ♦' 
oal  pterygoid  plate^  then  with  the  ptery go- maxillary  lig^uKuaii 
irith  the  mylo^hyoifl  ritlge  of  the  lower  ^aw  ;  beWw  tVk?*^  ihatsi 


•  TriK    iniAKYNX. 

to  tli#  fi«t«i  &t  ihe  tonpie,  to  tbe  hfmd  bono,  %nd   itylo-bjrofij    Ugmmeiil ; 
Ancf,  iitill  ]ov«r  down,  to  ibe  thyroul  luii  ericoid  culiU^ea 

Thm  pliMy m  it  About  four  iuchei.  aiuI  a  hjUf  in  knjjth,  nmd  in  eatiiirf^rniblj 
W]iJ€<r  acrtns  tliAit  it  h  deep  from  before  backwiinlti,  Jt^  wtdih  mboTo  h 
iiKMl«raie  ;  its  ^ it] eat  part  is  cppi^eit^  the  corDua  of  tb«  hfoid  bone,  juiil 
bdov  IbU  it  mpiiily  eoritractii  tawiirdi*  its  i©nijm,'ittijn,  opposite  the  criotdd 
iVtila^y  whcrre  jt  ia  narrowest, 

Skvtiurt.  —  Tb©  m^inrle^  of  tho  pbaryuK  are  th«  miperior,  middle  and 
inferior  cooslriciotiB,  tbe  iixlo-pbu-yug^tii;,  aud  ih«  paliito^pharjiigettat 
Thpy  api  described  at  piige  187, 

The  ffiitcoits  membrane  liDing  the  tuner  iiurfiM>e  of  the  pbuynx  ia  eon* 
tiiiuona  at  the  seTertU  aperturen  with  that  of  the  a^lj^cetit  eavitW,  It 
wmrhen  oomewhat  tfi  ita  ebarapWr  iik  dilftsr^iit  paria.     lu  upper  portion  la 

Fiff.  575, 


Fig.  575. — A?iTEiio*PosTiiKioft  Vbrtical  SEffnos  Tiiiu^vctB  the  Heah  a  ltttlit  to  rif* 

l.l!rT   n?    Till:    M[M>U8    Ll^R,    &[tr)WJN{)     1:H^     JULAtlOHiJ     Ulf     IHfi     Kaj5AI«    A!tD    UCTlXAL 

a,  fiAAft]  (tpptom,  and  below  it  tko  se^^tion  of  tb«  bird  p&UU  ;  &,  the  tongue;  e.  Sf>ft 
pulate ;  if,  tbe  ]t[ia ;  *u  tbe  utqJiv  ;  r^  anterior  piILir  of  the  tniiccs  ;  t\  |.N]«ibri>'r  pUUt; 
f»  Lbe  toDsi]  f'lna:fi  UHwceji  tbe  pi  I  In  m;  p^  up|Li<?r  purt  of  the  pljar>ii3t ;  h.  boiJj  of  ibe 
bj^oid  btfue  ;  k,  thjroiti  cartilage  ;  n,  cne^tid  cartiUtie ;  t'«  oq  the  u^\*eT  toc&I  ooidB  nl^rffve 
ibta  gimttfl ;  jt^  et^itfloLtis ;  1,  posterior  ojjetiing  of  ttie  imrei  ;  Z,  behind  the  blbtuna 
fnuoiuiji  ;  if  oppo^iW  tbe  Buperior  opfnltig  of  the  tarj^QX  \  5,  pasaige  mto  th«  osflophmgufl  ; 
6,  opeumg  of  ttie  right  Euiitaebian  tabov 

thick  ^bere  it  adheres  to  tbe  periosteum  of  the  basilar  proeessi,  but  Is  mticb 
ibiiiiier  nifar  the  entrance  of  tbe  Eustaebian  tube  and  the  posterior  nares  : 
IQ  tliis  situation  uumeroiie  glands  are  found  collected  io  a  lajer  betieatb  the 
mucous  membmne*  Tbe  glands  are  of  two  kiud«j  viz.,  racemose^  which  are 
etliecially  numeroui*  in  the  upper  portiou  ;  and  eimple  or  compound  follicular, 
wbicb  exist  throughout  the  whole  of  tbe  pharynx.  A  chain  of  glnuds  fornting 
a  gUnduUr  maa-^ij  eznctly  similar  to  that  of  the  tonsils,  gtrelcibes  acroita  tbtt 
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mi 


tmck  of  the  fjiuoes  l>eiwe«ii  the  onficea  of  tlie  ivro  BtiaUcbian  tuben  (Kt>llt- 
kor).  In  tba  part  i^ppoAite  tho  fauces^  the  mucoim  menibraut)  i»x&etly  ra* 
■emblea  thut  of  the  mouth.  Lower  down  it  becomes  pultir^  and  &t  the  Uick 
of  the  larynx  it  foniiH  i^reriU  lougitiidiual  folds  or  pliL'^u*  Aocorilin^^  U> 
Heiile^  the  epithelium  u{>oii  the  upper  porliou  of  the  phtiryr^s,  ha  low  down 
^A  a  b^^ri^M^ntal  line  level  with  the  floor  of  the  nare&^  is  cohirnufir  and  ciil^ 
aieii  I  buc^  below  tbnt  pciut,  it  is  it^uaiuons  iuid  destitute  of  oUift. 


THE    CESOFHA(3UJ9» 

The  o^^phaipts  or  gullet,  the  paftsage  leading  from  the  pbarynit  to  tbt 
RtomiM^b,  con} me uceA  at  the  cricoid  cartilage  opp>fiite  the  l^jwer  border  of 
the  Hfth  cervical  verU^bra,  aud,  di)*^eLdiDg  along  the  front  of  the  ^pijie, 
pMiaee  through  tfie  diaphnigm  opposite  the  ninth  dor^  vertebra,  and  tliLue 
etidH  by  opening  itito  the?  eardiuo  oritice  of  the  jitomaoh. 

The  leij^th  of  the  ce^ophiiguB    is    ubout    nine  or  ten  tnchei.     It  m  of 

SRialler  diameter  than  any  other  divijiion  of  the  alimenturf  duml,  iti^  nar^j 

row  est  part  being  at  the  cotn  men  cement  bi^hiud  the  cricoid  cartilwge  ;  it  is' 

kisQ  altL^btly  eon^tnoted  in  pas^siog  thru  ugh  the  diaphragm,  but,  below  that, 

gmdmdly  wldtmH  into  the  fltomaoh.      The  (jem»phagus  h  not  quite  straight  in 

ila  direction,  but  pr^iusnta  three  t»light  ctirvaturfa.      One  of  tht^^e  is  an  antero- 

pcMterinr   deicnrei  coirespo tiding  with    that  of  the  vertebral   column   in   the 

neck  and  thoi^x*      The  other  two  are  flight  latt^ral  curvea  ;  for  the  oesophagus^  ^ 

ecmuie being  in  the  median  line,  inclint^a  to  the  left  side  as  it  desiceuilK  tu 

Ihu  root  of  the  neck  ;  thence  to  thu  tiflh  dorsal  vertuhra  it  grn^lually  regnmea 

the  mesiiAl  position  ;  and  iiit^dlyf  it  devutt^i  again  to  tbe  left,  at  the  samo 

time   coninig  forward   to  wart  Is  the  ce-^opba^eal  opening  of  the   diaphmgrn^ 

In  the  lower   cervical   and   upper  dorsal   regiuu   the   oesopbagus   ia  applied 

to  the  anterior  surface  of  tbe  spine,   being  connected    with  it    and  with 

the  long  PS  colli  muiclo  by  luo^^ti  areolar  tiFsue ;  but  between  it  and  tbe  budiea 

I  of  the  upper  dorsal  vertebrae  the  thoratic  duct  a^^cendt  obliqtiLdy  from  right 

[to  left:  its  lower  tbinl  ia  phcetl  in  fnmt  of  the  aorta.      In  tbe  jitch^  the 

^4»opbiignd  lies  clme  behind  the  trachea,  and  the  recurrent  laryngeal  nerves 

laieoiid  in  the  atiglea  betw&en  them  ;  on  each   side   is  the   common  carotid 

Iwrtary,   and    also    a   part  of   the    thyroid    body,   but^   as    tbe    (esophagus 

I  locliiies  to  the  left  side,  it  is  in  mora  immediate  connect  ion  with  tbe   left 

^  carotid. 

In  the  ^ornap,  the  cesophagus  is  Bucceasively  coTered  in  front  by  the 
lower  part  of  the  trache^i^  by  tbe  oummencemeut  of  the  left  broncbuR,  and 
by  tbe  back  of  Ibe  pericardium.  The  aorta,  except  near  the  diMpbragm, 
where  tbe  cesophagus  Li  in  front  of  the  Tessel,  lies  rather  to  the  lefc,  and 
tha  Tena  azygoa  to  the  right  ;  the  pneumogaJitrio  nerves  descend  in  closj 
contact  with  its  sides,  and  form  a  pkxns  around  it,  the  left  nerve  prooeediiig 
gradually  to  the  front,  and  the  right  nerve  retiring  behind  it.  Lastly,  the 
ophagiis,  which  is  here  placed  in  the   interval   between   the  two   pleuni^^ 

partially  in  contact  with  both  of  those  membranes 
Stmctttre. — Tbe  walls  of  the  tesophagus  are  coii»pt>Red  of  three  coata ;  viz.^ 
AH  external  or  miLicular,  a  middlo  or  areolar,  and  an  iuttfrnai  or  mucous 
Outside  the  muscular  itruta,  there  is  a  layer  of  fibrous  tissue,  with 
veil  marked  elastic  fibres,  which  h  sometimes  «ipoken  of  ia  a  distinct  ouat 

The  m*tmuhr  ooat  consist n  of  an  c^teruat  longitudina^l  layer,  and  an 
inhr*fal  circular  layer.  This  twofold  Hrnmgemtnt  of  the  muscular  fihrrs 
|iri;viald  thruiigbout  the  whole  teiigih  of  the  aluuentary  cauiil  ;   but  thi^  t^w 
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lajem  mfw  Hem  mnoh  ^kkcr^  mant  aniformljr  dU|ioiied,  and 
i\mu  in  muj  rj^her  p«ri  f^ionpi  qnitx^  At  tli«  lover  end  of  tlM  i 
#i[|>^fliM   Qt  tttn^itfidimst  fiYtten  are  di^jioiieMl  ml  the   amm 

iJMibti  ill  ihro«  fftadirnlif  oTi«   iii   fronts  and  one  oit  escli  md^t  43^ 
IfitH.      Tins  liiberMt  fAJiricult  jlta  KlctMleil  libove  wiUi  iht  inferiors 

'  4>f  il^>«  pfiAryni  ;  ilui  ftbU!^i^^^  t^ficiculnji  jtriiuM  from  tbe  Hi^k  of  thm 
Uftriilsg^  ftt  ih«  proiiiif}*'fit  tidgts  ^>elw«cD  tb«  poiiWri^tr 
ttjiinclvt,  aud  iU  ri^>r«H  ^jHi^fi'liDg  f^tit  oUliqiielf  on  ejMib  «id«  of  Ike  ipiUvt  ftt 
tbftj  dflrMUfffdt  luHifi  lii«NiMl  lAiili  ilio«M  of  iLid  UU^rnl  btiudl^  to  fonu  *  cuo^ 
litiiious  ljky#f  ftfouud  iho  tiib».     Th«  ititemal  or  mr&Hlar  tibfoftu^  i 

Pig   57^3.  Fig.  57fl.— S»sono3»  of  TH1  Coit?  of  t«i 

HH«^v«li0toppS^r  '^  The  ve^^tiofi  U  ImtiivvTBe,  &xifl  from 

/  itii?  mirhlk  of  ih^?  gult«l  a,  fibrous  c«iTciia{| 
&f  dWkhd  fibre!  of  the  loagitiidiiiAl  me 
puliir  eoaXl  Cf  trmii»vcrA>e  maicDlikr  fihr^j 
d,  nuhmuismM  nr  areolar  Imjer ;  «,  maooti 
'^  111  eiu bran  e  ;  /^  iu  |i«pi|ln  ;  g,  lajnuu^U 
epitlii  Ual  linihK  ;  A«  npening  of 
Ifinttilf    of  «kicU    tlie   cellular  ym.T%  is 

above  bj  the  fibres  of  th@  long 
^  tudinal  foacietili  from  thoee  of  tba 
inferior  constrictor  of  the  pbarytii- 
Tiiti  rings  which  the^  form  arouud 
tlm  tube  have  n.  huriaootal  directioa 
at  thtt  iipiH-T  and  lower  part  of  iho 
t^fiopbogUBj  btit  iu  the  iiiturvening"! 
0|mce  &re  »UghtIy  oblique*  At  the 
^^/  lower  end  of  the  (Baopbagiiif  both 
]ayor4  of  ^bres  become  coutii]iioii»j 
with  those  of  the  stoLimcli, 

The    nui secular   coat    of   the    upper  ' 

end   of  the    oe^^opbugufi   i^  of  a    wt^ll^ 

tourked    red    colour ,    at^d  cousiata    of 

stripod    mii^oiikr    fibnit  ;    but   lowt^r 

doini  it  becomoa  bo  me  what  pal  or,  and  in  pririci  pally  composed  of  the  pi  am 

mnnimlar  iibre;*.      A  fvw  striped  fihrt's^  howevtir,  aro  found   tniied  with  the 

L^tbdrn,  and  h^ivo  hm*n  trace<l  throu^diont  its  whole  length,  aud  e^^ti,  it  ii 

Mid,  ypou  the  oardiac  end  of  tho  atouiach.      (Fidnua*) 

The  long!i«(ilniil  fibres  of  the  oMfipbagu*  •^  observed  by  ITyrtl  to  be  aotuctiiiiea 

Joino<i  by  a  brond  buml  rjf  smnoth  mu?iolc,  passing  upwards  from  the  lefl  ple1l^^  aad 
iqm^timcd  alio  by  auotber  from  the  left  broncbui. 

Tbe  artdnr  coat  is  pla««d  b«tw6e]i  the  muscular  and  mucous  ooata,  and 
connects  them  loosely  together. 

The  tnurou^  mrmht^ttM  ia  of  firm  texture,  and  is  p«kr  in  oolonr  tban  that 

.of  the  pharynx  or  stomaob.      From  its  ]<x»se  counectiooB  jta  outer  aurfaoa  it 

^f^ly  movable  on   the  nan$«cutar  tunic  ;  and  when  the  liittctr  is  contracted, 

as  haptH^ns  when  the  0Q§opba^8  is  not  giving  passage  to   food,  the   tnuoona 

lining  ia  thrown  into  hjiigitttdittal  folds,  the  tuner  surfaces  of  which  are  in 

smiiual  ^ouiaok     Tboao  folds  a^ain  disappear  on  distension  of  tha  canaL 


1^  THE   OESOpnAGUS.— TEE    ABDO>rExY. 

Minute  papillf^  ara  Been  upon  thts  mnaouB  membrane^  placed  at  aome 
dlPtauct}  from  each  other,  and  ilie  whcle  in  coverlid  with  a  thick  aquamuus 
«piiheliuiu,  which  can  be  traced  a^  far  a«  the  cardiac  orifice  of  the  atomncsh, 
where  it  ftudiieuly  pa.'^saK  Into  one  of  &  diStsvtui  character^  aa  will  be  liere^ 
afu-r  noticed. 

Tho  guHet  i^  provided  with  maTiy  amall  compound  racemo<ie  gUnd^j  named 
emophagcal  ijUinds^  which  are  especially  mimerous  at  the  lower  6nd  of  tho_ 
lube* 

Dilatatiom  oocasionaTl^  oecar  in  the  conne  of  the  ce^ophngqa.  Divert! etilar  poachei 
ttre  ftiso  JKMDdtimes  fimiicl^  bill  appe^t- ia  fill  eo-^a  to  lie  ot  hernial  orl^i^n.  Dtiplit'lt^ 
of  the  ONopliAguA  In  pnrt  of  iu  exienti  without  ether  abnormal itjr,  has  Ueeu  recorded 
fSluif  quoted  hj  M^ckel)^ 

THE    ABDOMINAL    PORXIDX    OF    THE    piOBSriVE    OK*;  AN  a. 

Am  thett  part  of  the  diga^iive  cimal  which  ii  found  benoath  tim  ilinphmgrn^ 
and  ogjiHi-^t^  of  the  Btomaoh  and  intestiueSj  i»  situated  witbiu  tho  cavity 
of  the  ahditmen^  and  ocuupiesj  together  with  the  liver  (the  Hecrtitit>n  uf 
which  it  receives),  by  fur  the  greater  piirt  of  that  cavity ^  tho  t^jpi:»gritpljic 
relatione  of  the  abJomijial  viscera  may  here  be  briedy  exijliuued. 

TITE   ABtJOAfEX. 

The  abdom^tt  li  the  largest  cavity  in  the  body,  and  is  lined  by  an  exteu- 
aivu  And  oomplt<rjttc*d  serous  nian»brane,  named  the  puritoneutn. 

It  «xkfiid«  from  the  diaphragm  above  to  the  Icvaioreii  atii  niusckfi 
bdoWf  and  ia  sulidivided  into  two  partsf  i  all  upper  and  larger  part,  ihe 
nMotiMTfi,  properly  ao  called  ;  and  a  lower  part,  named  the  pelvic  eat^iVt/. 
The  limits  between  the  abdoniinal  and  pelvic  portion*  of  the  cavity  are 
inarktid  by  tlie  brim  of  the  pelvic 

The  eocloaing  walls  of  this  caifity  are  formed  principaliy  of  inuiicles  and 
ten«)ou»  which  have  been  alre^idy  do'CTibed  (p.  2iS}.  They  are  streujjthened 
internally  by  a  layer  of  fibrj^ns  ti?aae  lying  between  the  mtiacles  and  the 
peritoneum,  the  different  part$»  of  which  are  de4Ci'il>ed  under  the  ujme» 
of  fascia  trantfverHHli^^  fuitcia  iliitrii,  and  anterior  lumbnr  fascia  (p.  257). 
These  walls  are  pierced  by  flevend  apertures,  throifgh  which  iirt)  trauEiwitt^d 
the  great  Yes.'^ehi  and  loiiie  other  parts,  such  jls  the  several  diapbr.Lginui  c 
apertures  fi>r  th^  aorta,  rvnn  cava,  and  cesophngtis,  und  the  foiuorjd  archc» 
and  inguinal  cunal-t.  In  the  tnedmo  fibrv>U4  ftub^.tance  of  the  anterior  widL 
lieft  the  uuibilical  oi<?atnx.  The  cavity  of  the  pelvis  i^  also  linid  with  strong 
faaciin  (p.  26t*X  *^*l  partially  by  peritoneum,  and  at  iU  lower  part  it  preMenin 
the  Ap^^rturoi  for  tbo  trmuimis^ion  of  the  rectum  and  the  geuito  nnii;iTy 

For  the  purpose  of  enabling  precipe  reference  to  be  made  to  the  fiituaU^m 
and  condition  of  the  contained  or^an^j  the  itbdomfn  proper  ban  been  arti» 
ficially  subiJivided  into  certain  regions^  the  boundaries  of  which  arc  indicated 
by  lines  drawn  nj.>ou  the  surface  of  the  body.  Thn>*j  two  horixontal  lines 
drawn  round  the  body  divide  the  ciLvity  into  three  tonm  :  viaL  an  upper,  a 
middle,  and  a  lower.  One  of  the^e  lines,  comtm^ncing  at  the  most  prominent 
point  of  the  lower  coital  cartiUges  of  one  ^ide,  i^  drawn  acrosit  to  the  cor- 
respond ing  point  on  the  opposite  side,  and  thenoe  borijeno tally  ronnd  tho 
back  to  the  phice  at  which  it  began.  The  other  Lne,  proceeding  from  the 
exeat  of  the  ilium  of  one  side,  extends  to  that  of  the  other,  and  so  r>L''Un<l  the 
bo^ly,  as  in  the  former  iufitnuce*      Bacb  of  these  sones  a^aiii  ia  «ubdL\vW4. 
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into  three  purls  bj  menns  of  two  perpendicalar  linn,  dnwn  from  tlie  car- 
tiU'^a  of  the  eighth  rib,  on  each  side,  down  to  the  centre  of  Puupart's 
lijfaint'nt. 

The  upper  zone  is  thus  m:irke«l  off  into  the  right  and  left  hfpnekondnae 
regions  and  the  epija^tric  region,  the  depression  in  the  npper  part  of  whioh 
in  called  Mcrohicuhn  ccrdU^  or  pit  of  the  stomach.  The  middle  lone  is 
divided  int)  the  umhilical  region  in  the  centre,  and  the  right  and  left 
lumbar  rrgions ;  and  the  inferior  zone  into  the  hypogastrie  r^on  in  the 
centre,  and  the  Uiac  regiou  at  each  side. 

On  oi>euing  the  aVidomiual  cavity  from  the  front,  the  viscera  are  Men  to 
lie  in  an  upper  and  a  lower  gri)up,  separated  by  the  great  omentum,  which 
overhaiigH  those  in  the  lower  part.  The  surftices,  whioh  are  in  contact  one 
with  another,  au<i  with  the  wall  of  the  cavity,  are  rendered  glistening  by 
reflections  over  them  of  the  liuing  meuibrane  of  the  cavity,  the  peritontum  ; 
and  tlie  various  organs  are  found  to  be  attiched  by  means  of  foils  or  dupli- 
caturos  of  that  membrane,  termed  mesenteries  iind  omenta,  which  indude  the 
lUood -vessels,  nerves,  and  lymphatics  belonging  to  each  organ.  In  the 
npi^er  group,  as  seen  from  before,  are  comprised  the  liver,  stomach,  and 
a  small  part  of  the  iutestiue ;  in  the  lower  group,  more  or  less  hidden  by 


Fig.  577.  Fig.  577.— OuTLisK  of  the  Aimsioa 

8URFACI    OF    THK    ASDOXKIT,    SHOWUIO 
THE   DIVISION   ISTO  RXQIOSS. 

1,  epigastric  region ;  2,  uiDbilieal ;  3, 
hyiwgastric ;  4,  i,  right  and  left  hypo- 
chomlriac ;  5,  5,  right  and  left  lumbar; 
6,  6f  right  and  left  iliao. 

the  great  omentum,  are  the  re- 
maining parts  of  the  alimentary 
canal.  The  spleen,  pancreas,  and 
kidneys  constitute  a  deeper  group. 

On  the  right  side,  projectiig 
downwards  from  beneath  the  dia- 
phragm, is  the  liver  with  its  ex- 
cretory apparatus,  which  occupies 
the  right  hypochondrium  and  part 
of  the  epigastrium  and  extends  a 
pliort  way  into  the  left  hypochon- 
drium ;  to  the  left,  and  partly 
beneath  the  liver,  is  the  stomach, 
which  lies  in  the  epigastric  and  left 
hypoohondrinc  rogioiis  ;  and  closely  applied  to  the  left  or  cardiac  end  of  the 
stomach  is  the  *pUru, 

The  stomach  is  seen  to  be  ci^nneoted  at  its  right  extremity,  named  the 
pylorus,  with  the  smuU  iuti\^tim\  The  tirnt  |mrt  of  the  small  inteatiney 
name<i  tlnodeHum,  forms  a  deep  curve  pn>jecting  towartla  the  right  side, 
resting  on  the  posterior  wall  of  the  sl)doniinal  cavity  and  right  kidney,  and 
terminating  at  the  left  of  the  middle  line,  where  it  emerges  from  behind  the 
root  of  the  mesentery,  and  ^^asses  into  the  seo<»nd  ]>aTt  of  the  intestine,  named 
jcJKiiiim.  The  hollow  of  the  curve  of  the  duiHUmum  is  mxupied  by  the  large 
right  extremity  or  head  of  the  pancreas.  The  remainder  of  the  small  in- 
testine, comprising  the  jt'juu*:iH  in  its  up|H»r  two- fifths  and  th«  i7riim  in  the 
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lower  tbre6-5fthfi,  is  disposed  in  tnoFeable  oonTolutionft,  ftnd   is  nt inched 

posteriorly  by  &  broad  meseutwry  to  the  Abilomitiril  wall.  It  ocjuptais  the 
mnbUtoal  i»nd  hy^^ogaetric  rei^iou^^  front  tbd  b^ck  pjvrt  of  which  th^  meften* 
tery  takes  origitr^  aii'l  it  extviid^  likewUe  into  the  lurDbar  atid  iliac  rt^gjoiiii, 
be^idtifl  gnivitatiti^  into  tlie  pelvic.  Tha  ileum  termiiiatas  aV>nipt|y  in  the 
right  ili&o  ragiou  in  the  caput  cfn?i<m|  a  cid-de-sac  iu  whi^h  th«  fjieat  inUxitne^ 
Gommenc^a.  The  eseenm  i^  ouDtiiiued  into  the  ascendimj  h^jIohj  which  Hea 
Againat  the  postfirior  wnll  of  the  abdcnueu,  an  it  puAses  up  through  the  righi 
!iimi>ar  to  th«  right  hypochondriac  region.  The  a-teendini^f  colon  ia  liiiceeedetl 
by  the  trautecne  eokm  which  pasnea  trajisver«ely,  or  with  a  pendulous  curve^ 
aerosi  tbti  abdomen  from  right  to  Itifl,  resting  on  the  small  itLtentiDea.   Belo^ 

Fif.  5?8,  —  DriGR4if  (IF  TTfK  ABrw-  Fig,  57S, 

1,  tb«  vioroiich ;  S,  ttie  lo^rer  part 
(rf  the  gtjlJct  J  3>  tbu  left  col-de- 
wtio,  twit  4,  the  pjiurlo  I'tid  &f  iIiq 
i^iuach  ;  5,  6,  the  duodtiium ;  7i 
t,  eomtoJntiMiii  cf  th«  kkdaII  itit4r»- 
tlat  I  &t  oecum  ;  10,  Ih^  vermi- 
fono  [irocees ;  11,  aieentiiDg^  1^, 
trtkniiverae^  and  13,  deteendifig 
cilim  ;  H,  omineneement  of  tbe 
stguiotd  iexur«  ;  15,  recta  m* 

the    epleeo,   the    transverse 

colon  IB  continued  into  the  dt- 
*undinf^  colon  whiuh  extends 
down  throu|ih  the  left  lumbftT 
to  thtf  left  iliac  tpgion,  where 
it  is  ixintiiiiKKl  into  the  more 
loosely  bonnd  $i^mvulj^XHr9, 
which  occupies  that  foaaa  and 
falls  into  the  rectum^ 

Within  the  pelvt^,  the  ex- 
tension downwards  of  the 
peritoneal  cavity  is  termed 
the  rtctO't*t$i^fd  fossa  :  poa- 
ieriorly  the  rectum  is  ob- 
served, and  anteriorly  the 
sloping  npper  wail  of  the 
wnntiry  ^/a»/de*■  ;  whiie,  in 
the  female^  the  ut^MntM  projects 
npwiirilii  between  the  rectum. 
and  bladder^  so  that  a  recto- 
uterine  poudi  is  formetlp  and 
the  4>wifi#t  ajid  FtiUopittu 
tiiht9  ai%  pendant  at  its  sidei^ 
The  bladder  when  full,  and 
the  uterus  in  ite  gravid  state, 
project  upwards  into  the  abdomen,  and  dispUoe  more  or  less  of  tlie  small 
inteetine. 

Subjoined   is  an   enumeration   of  the  organs  situated    iu    the   different 
t^ions  of  the  abdomen. 
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Epigastric  region 


Hypochondriac,  right 


Hypochondriac,  left. 


Umbilical . 


Lumbar,  right 
Lumbar,  left  • 

Hypogastric    . 

Iliac,  right     . 
lUac,  left  .     . 


PARTS   SITOATED    IN   KAOH   REGION   OF   THB   ABDOMKN* 

f  The  middle  part  of  the  stomach,  with  its  pylorie 

I      extremity,  the  left  lube  of  the  Urer,  the  hepatic 
Tesflels  and    lobulos   Spigelii,    the  panereaa,    the 
.  •{      coeliac  axis,  the  semilunar  ganglia,  pari  of  the 
vena  cava,  and  also,  as  they  lie  between  the  emm 

I      of  the   dixphragm,   part  of  the  aorta,  the  Tena 

t     azygos  and  thoracic  daet. 

(  The  right  lobe  of  the  liver,  with  the  gall-bladder, 
part  of  the  duodenum,  the  hepatic  flexure  of  the 
colon,  the  right  suprarenal  capsule,  and  .part  of 
the  corresponding  kidney. 
The  large  end  of  the  stomach,  with  the  spleen  and 
narrow  extremity  of  the  pancreas,  the  splenie 
flexure  of  the  colon,  the  leifl  suprarenal  capsule, 
and  upper  part  of  the  left  kidney.  Sometimes  also 
a  part  of  the  left  lobe  of  the  liver. 

'Pai-t  of  the  omentum  and  mesentery,  the  transverse 

I      part  of  the  colun,  transverse  i^art  of  the  duodenum, 

/      with  some  onvotutions  of  the  jejunum  and  ileum. 

\  The  ascending  colon,  lower  half  of  the  kidney,  and 

/      part  of  the  duodenum  and  jejunum. 

\  The  descending  colon  and  lower  part  of  the  left  kidney, 

(      with  part  of  the  jejunum. 

I  The  convolutions  of  the  ileum,  the  bladder  in  ebildzea, 

'      and,  if  distended,  in  adults  also  ;  the  utcnu  wktm 

(      in  the  gravid  state. 

\  The  caecum,  appendix  vermifonnii^  ileo-csMsl  valre, 

\      ureter,  and  spermatic  vessels. 

i  The  sigm«>id   flexure  of  the  eolon,  the  ureter  and 

I      spermatic  vessels. 


THB    FXRITOKEUM. 

The  peritoTioum  or  serooa  membrane  of  the  abdominal  cavity  is  by  far  the 
most  exti'iisive  aud  complicated  of  the  serous  membranes.  Like  the  others 
it  may  be  cousidered  to  form  a  shut  sac,  on  the  outside  of  whioh  are  placed 
the  viscera  which  it  covers.  Iq  the  female,  however,  the  two  Fallopian 
tubes  open  at  their  free  extremities  into  the  cavity  of  the  peritonenvn.  The 
internal  surface  is  free,  smooth,  and  moist,  aud  is  covered  by  a  thiu 
squamous  epithelium.  The  external  or  attached  surface  adheres  partly  to 
the  parietei  of  the  abdomen  and  pelvis,  and  partly  to  the  outer  surface  of 
the  viscera  sitiiated  within  them.  The  2>(^ri€tal  portion  is  connected  loosely 
with  the  fascia  lining  the  abdomen  and  pelvis  by  means  of  a  layer  of  areolar 
tissue,  distinct  from  the  abdominal  fasciae,  and  named  the  suhperUof^eal  or 
retro-pcHtontal  layer  ;  but  it  is  more  firmly  adherent  along  the  middle  line 
of  the  body  in  front,  as  well  as  to  the  under  surface  of  the  diaphragm.  The 
insccral  portion,  which  is  thinner  than  the  other,  forms  a  more  or  less 
perfect  investment  to  most  of  the  abdominal  and  pelvic  viscera. 

The  folds  of  the  peritoneum  are  of  various  kinds.  Some  of  ihem, 
constituting  the  mesenteries^  connect  cert-ain  portions  of  the  intestinal  canal 
with  the  posterior  wall  of  the  abdomen  ;  they  are,  the  mesentery  properly 
so  calhd  for  the  jejunum  and  ileum,  the  meso-ctecum,  transverse  and  sig- 
nioitj  mcso-colon,  and  the  meso-rectum.  Other  dnplicatures,  which  are 
called  omenta,  proceed  from  one  viscus  to  another  ;  they  are  distinguished 
as  the  great  omentum,  the  small  omentum,  and  the  gastro-spleuio  omentum. 
Lastly,  certain  reilexions  of  the  peritoneum  from  the  walls  of  the  abdomen  oc 
pelvis  to  viscera  which  are  not  portions  of  the  intestinal  canal,  are  nrnmed  Uga* 
ments  :  these  include  the  ligaments  of  the  liver,  spleen,  uterua,  WbA  1 
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If  tbo  examination  of  the  folds  of  the  peritoneam  he  camiDE^nced  on  Uie 
uuil^r  surface  of  ibe  diaphragm,  it  will  be  found  Ihat  on  the  left  side  it  civn 
be  Iraced  back  to  the  pasteriur  wall  of  tbfj  abdometi,  and  down  in  front  of  the 
upper  part  of  Ibo  kidney  to  the  cotumettcemtut  of  the  deiai^ndiiig  colon. 
Further  to  the  right^  it  ia  reflected  from  tbf^  diaphragm  aver  the  front  of 
the  stomach,  and  from  the  left  of  the  itomftoh  pwiea  ncrosa  a  very  bhort 
inlerv&t  to  the  Bpleeti^  vhich  it  cotpplrtelf  InTimta  ;  and  it  h  coutitim^d  back 
from  the  spLeeri  to  the  abJomiual  walL  Still  furthc*r  to  the  right,  the 
peritoneum  is  reflected  from  the  diaphragm  to  the  liver,  Investa  the  whok 
superior  attrfaoe  of  that  orgfin,  and  pu^j^s  round  itH  anterior  and  lateral 
margiui  to  inv#<at  the  whole  of  ita  inferior  aurface,  with  the  eiceptiou  ouljr 
of  Ao  much  aa  Ilea  behind  the  portal  fi-^aDre^  vb.,  the  lobute  of  Bpigeliu«, 
Oil  the  upper  giirface  of  the  liver  the  peritoneum  is  tlirowu  iuto  a  right  and 
a  left  fo-isa  by  a  vertical  autero-poj^terior  fold  attaching  it  to  the  diaphragm^ 
which  is  named  the  fnfctfotm  or  suspensory  lifjamtiU  of  the  liver^  tu  the 
lower  margio  of  thia  ligatnent  a  Hbrous  cord,  oouftii<itiiig  of  the  oblibfrated 
remains  of  the  umbilical  vein,  arid  named  the  rmtml  lujament  of  the  liver, 
exttfnda  upward  a  from  the  umbilicus  to  the  lougitudinal  fi?»ure  which  tlividea 
iijferiorlj  the  right  lobe  of  the  liver  from  the  left  ;  ami  it  is  the  reflection  of 
the  peritoneum  from  thta  coid  which  form^  the  fukuform  ligament.  The 
thick  posterior  l»order  of  the  liver,  uniiivestt^d  with  pefitoneum,  h  m  cm  tact 
with  the  tijaphragm  ;  and  the  reflt^stiona  of  pentoueum  from  the  upper  and 
uuijer  Hurfiices  of  the  organ  to  the  pane  tea  above  and  below  thia  border  cou- 
Mtitute  the  cormyary  ligamenL  Towarda  the  right  and  left  eittremities  of 
lh«  liver  the  superior  and  inferior  layers  of  the  corop ary  ligatBent  come  ]uti» 
coritact  for  a  little  way,  and  form  the  ri^ht  aud  tv/t  triui^ular  ligctmenU  of 
the  liver. 

The  p*:jrtion  of  pentose um  rejected  from  the  under  surface  of  the  liver, 
opposite  the  portal  fiaaure,  paaaea  down  over  the  Tetia  portre,  hi^patio  artery, 
and  biliary,  ducta,  to  the  pylorio  extremity  of  the  stomach  aud  firafc  part  of 
the  duodenum  ;  while  that  which  iuvesi*^  the  part  of  the  liver  to  the  right 
of  the  portal  Uasure  in  conducted  back  to  the  posterior  wall  of  the  abdomen. 
If,  noWf  the  diapositioa  of  the  ptiritoneum  be  e^Eamiued  in  the  sjjot  where 
thriHe  two  modea  of  arrangi'Tii^ut  meet,  an  aperture  auf&i^iently  large  to 
admit  a  finger,  and  formed  by  invagination  of  the  peri toti« urn p  will  be  found 
l«atling,  from  right  to  Ic^ft^  behind  the  hepatic  vef«ela  aitd  duet  :  this  aper* 
tare  m  the  foratntn  of  yVitnlow ;  aiid  the  fold  of  peritoneum  in  front  of  it, 
eontJiinin^  the  portal  Tein,  hepatic  artery,  and  bi1ij>iry  ducts,  ia  termed  the 
mntdl  or  grJstro*h^patk  omtnium.  The  foramen  of  Winslow  has  above  it  a 
portkiti  of  the  liver ;  behind  it  the  vena  cava  inferior ;  below  it  the  duudetium ; 
and  in  front  the  small  omentum.  The  invagination  of  pentoueum  which 
takes  plaoe  at  the  foramen  of  Winslow  ia  of  great  extent,  expanding  to  form 
a  large  pouch,  which  liiis  behind  the  stomach,  and  stretches  downwanli  to  a 
variiible  degree  in  front  of  the  tr&asverie  colon.  Thia  is  the  «iic  of  tht 
oftitidMtii  or  tfiialkr  €4ivit}f  of  t/ie  periU^neum^  which  will  be  pre^nUjr 
deaeribvd* 

On  tracing  downward!  the  peritoneum  investing  the  anterior  surface  of 
the  ilomach,  it  ia  seen  to  be  prolongod  from  the  inferior  borLler  of  that 
vwrns  to  form  a  pendulous  foM  of  omentum  lying  loosely  in  front  of  the 
colon  and  small  inteatines,  and  having  a  free  margin  inftfriorly.  Foldii^g 
backwards  on  itaelf  at  ililn  margin,  the  peritoneum  pa^M^s  upwards  to  ttie 
tmn»verse  colon  and  becomes  adherent  to  its  surface,  whence  it  h  ooutiuued 
bade  to  the  nbdominftl  wall 


ms 


THK    PERTTnXErM. 


The  SIC  of  the  omeGtum  mny  be  laid  open  hy  means  of  an  iuciaion  &  little 
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Pig  57&»  A.— DtA<|RAllllATJe  OttTUHt  (IF  A 
SUPPOSI'IiSKeTTuN  liF  TllK  DolvT*  JII0W1J«I 
Tt^lK   iNPLECT[U!(»  or  THE  FCMItilKKTM    lH 

The  upper  pai-t  of  tht^  neHma  tA  a  liUte  io 
Ihe  right  uf  the  oicffUl  pbrie  of  tfa«  body, 
thr*'Ugh  the  quq,ciriitiL'  and  S{»lgi4iiiii  lube»  of 
tl>e  iWer;  beluw,  it  in  wapitot^l  Ici  be  tn«at»l  * 
/  Cf  pltii^^l  atMJ?e  Ihe  dl^pbn^  oppo«st«  to 
the  coronary  ligament  iif  tie  liver ;  i^  tbfl 
lirer ;  T,  lf>be  of  Spinel ;  tf  fitctmAch  ;  €, 
iransreiiBfl  colon  ;  r^  the  amall  iiil€^tliie; 
p  Oy  jiftiicFeaB ;  a,  the  aorta* ;  d,  tlie  diicxle* 
uitm;  r,  urinary  hlH'i<i^r  ;  li,  uterui ;  r, 
Teotam  ;  /,  iln  miJtlk  i^art  opened;  r  n^ 
vaginn ;  p  j?,  tht;  f  nrieUil  |»eritori«uia  lining 
th^  fitint  nnd  l>Ack  tjf  the  atdomiiiiil  eavity^ 
tbe  line  represerttin^;  tbe  in  fleet  iona  of  the 
greater  mm  of  the  |rerit(»neum  will  be  trat'td 
from  the  neighbourhood  of  I  c^  where  it 
p<aMc>B  on  the  uppft  syrface  of  the  H^erover 
t!i«  upper  and  luwer  Burrn£><ea  of  tbait  org^n, 
ID  tlie  fr{.>ut  of  j/  A^  tbe  ^A^tru-heprntie  otnen* 
tutUt  over  tbe  front  i^f  the  stomiicb|  down 
to  q\  the  outer  U^er  of  Ibe  gre&t  omeutum, 
wfaenec  it  pnasea  beu^k  to  the  ^Idnity  of 
the  paiiereft5,  and  re-deseendi  »s  the  upper 
Ujer  of  the  tran  averse  meso-colon ;  Jifter 
eDcliising  the  oidon  it  retarna  ou  thfi  lower 
mT(»ce  of  the  tranarerse  meao- colon,  th  c;  to 
tbe  root  of  the  Tneseoterj,  m  ;  it  now  fornix 
tbe  meaeutery  and  endoses  lbs  euiall  in- 
teatiuef  return irtg  to  the  duodenum  and 
plater ior  ^naM  ef  the  abdomen,  wbene^e  it 
parses  OTer  the  rei^itrm^  r,  deacends  in  Us  the 
rtctO' vaginal  pouch,  h',  eovera  the  lnuk 
and  front  of  Ibe  uterus  and  the  Ikdder 
partially^  and  regains  the  aoteriuralKlomitial 
wall  above  the  pab€& ;  aa  oonnected  with 
tbe  leaa^r  aac  of  the  [:Heritoaetin],  w^  marka 
the  poiitiou  yf  the  foramen  of  Win  alow  aa  if 
wen  iu  pi'ifipoctive  Ik- j  end  the  section  ;  the 
leaser  lac,  with  the  f^c  of  tbe  omentum,  \^ 
tibiLded  with  horizonta)  linea,  and  la  marked 
0  0  I  round  thia  apace  the  line  gf  tbe  pen* 
toiienm  luay  be  traced  frtim  the  diaphragm 
0¥er  tbe  lobe  of  SiOgei,  to  lb©  back  of  thta 
e^tro- hepatic  omeutuiu,  thence  behind  the 
atoma<:h  and  down  into  tbe  »ac  of  tlie  ajnea* 
turn  ;  it  then  aarenda  to  tbe  pancreas^ 
which  it  covers^  and  tbenoe  reatbe»  again 
ihe  dinpbmgui. 

B,  ia  a  sketch  of  part  of  a  section  similar 
to  that  of  A^  but  showing  the  different  view 
frequently  takeTi,  accord  in  g  to  wbiob  the 
two  layera  of  the  meao-colon,  after  euelo«ing 
tlic  dyhn,  descend  to  form  tbe  poaterior  pair 
of  tbe  layers  of  the  great  omentum* 

below  the  gtf'at  curvature  of  the 
fltomacli.  It  vill  thc^n  he  ^eeit  tbnt  the 
inner  nail  of  tkis  ftae,  having  itiveMtml 
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flip  JDOirteriar  surfftce  of  the  stomacb  and  coD.menoement  of  the  duodenum^ 

is  eoutiutietl  dowtjwatdji,  bftck  to  back  with  tlie  gt^ntfrAl  pentoneuui,  ititu 
the  iwttUulutiii  poitian  of  the  ometiiiini,  aud,  ns  it  rctiirus  theiic«,  ui  appUi^ 
to  the  Airtcriur  i^iirf&ce  of  the  trauHvcTMs  calaa,  Pn^iag  IhvAa  part**,  it 
le^ioiei  its  [>oaitii>ii  of  proiiuiity  to  the  peritoueum  of  the  greater  isac, 
and  proceed  J  a  to  the  poi^terior  wall  of  the  abdomen.  The  two  lasers  of  peri- 
ti^iiemn  which  thuB  hati^  p^uduJuiij^ty  oue  with  in  the  otUer^  and  hxo  derived 
from  the  gtueral  aud  the  Bma-Uer  sae,  constitute  the  *jmtro-coUr^  or  gtad 
itmentmn  ;  whde  those  bjr  which  tlie  trAtjaverse  colon  m  coniitictcii  with  the 
abdoiuiaal  v?i1l  ate  termeii  the  irauitf^trst  me^tKco^ii.  In  the  pendulouii  great 
omentum,  there  being  a  iluplicatiou  of  both  the  general  [lerituneum  ftnd 
the  w^ll  of  the  smaller  ftae,  four  layt^n  are  to  be  disthi^niBhed,  v'ix.,  5rsfcy 
an  anU-rior  and  a  poi^tt^rior  layer  belonj^ing  to  the  greater  mic  of  the  peri- 
toneum, h&viiig  their  amooth  anrfuGeji  respectively  directed  forwardi  to  the 
abdominal  widl  and  backwimla  to  the  amaU  inteaUnea  ;  and  ^eooud,  between 
thvae,  the  anterior  and  po»t4?rior  layers  derired  from  the  le«iaer  sac,  lining 
the  omental  cavity  and  gliding  one  again  hI  the  other  :  the-e  four  lay  era  are, 
huwever,  ao  intimately  united  and  reduced  to  anch  extreme  tenuity  in  the 
i^iult,  that  they  cannot  be  Heparatily  recogniRed  in  the  omentutn  below 
I  he  cfilon.  In  mo^^t  iuslaiicea  the  penduloua  part  of  the  omentum  preaenta 
the  appearance  of  lace  work,  the  Luter^iioee  of  which  in  cor^julent  per^ocis 
are  more  or  le^ia  loaded  with  fat*  In  aonie  BuhjectR,  inntead  of  lying  like 
an  apron  over  the  sm^U  inte^tiue,  it  ia  crumpled  into  a  bundle  along  the 
tranayerae  colon,  aa  if  displaced  by  tho  moirementa  of  the  inteistinea  against 
ibe  wall  of  the  abdumen. 

The  description  now  given  of  the  great  omentum  and  transverse  meao* 
colon  agrc^ea  with  the  appearances  mout  frequently  «een  in  the  a(.)ult  anljject, 
and  with  the  account  nan  ally  given  in  EiigLi^h  worka  of  Anatomy,  the  poa- 
terior  layer  of  tbe  great  onit^ntum  being  described  aa  acpuiiititig  from 
the  layer  within,  bt^longing  to  the  omental  sac,  when  it  rt^achea  the  trans- 
Terie  ooleu,  «a  aa  to  pani  Ixshind  or  below  that  visoua^  and  from  thence 
aa  proceeding  baekwardi  to  the  aWiominal  wall  as  tbe  posterior  or  lower 
layer  of  the  traniveric  Qie^io-coUm.  It  wan,  however,  long  ago  [Miinterl 
out  by  Haller,  and  the  view  has  been  confirmed  by  the  observations  of 
J.  F.  Mtckel,  J.  Milller,  Hansen,  and  Hui^chke,  that  in  the  fcetus,  and 
occasionally  in  the  child,  or  even  in  the  a^lult,  the  two  po^t^rior  tayt^rs 
of  the  omentum,  though  adherent  to  tku  transverse  colon,  may  be  fleparated 
fiom  it  ainl  from  the  transverse  mea^xxilon,  so  a^d  to  detnonrtlrate  that  the 
trans  verse  nieecMXilon  ia  really  a  distinct  duplicatyre  of  periloneum.  Thia 
viitw  haa  been  adopted  by  Holden  and  Lnschka  in  their  more  recent  works, 
and  haM  been  verihed  by  Allen  Thomson.  Figures  &T9  a^  and  b,  ahow 
diRgrHmRiatiially  the  diJert-nee  of  thu  two  views. 

I'he  anteriir  wall  of  the  sac  of  the  omenlnm  invests  the  whole  posterior 
anrfuce  of  the  stomach  ;  above  the  fim^ll  curvature  of  tbe  stomach  it  liea 
back  to  back  with  the  general  peritoneum,  completing  in  conjunction  with 
it  a  tfttAtro-phrenit  ligament ;  and  further  to  the  right  it  forms  the  pneterior 
lay4*r  of  the  gaatro  hepatic  omentum,  ami  likewise  invests  the  lobulus  Spigelii 
of  tbe  liver,  close  to  the  foramen  of  W inflow*  Lying  tranav«fraely  in  front 
of  the  aorta  and  in  contact  with  the  poiiterior  wall  of  the  abdomen,  the 
|MinereaM  ia  seen  invested  anteriorly  by  the  hinder  wall  of  tbe  «ac  of  the 
Otnerittini*  To  the  left  of  the  tit^jmach  Ihe  ^c  extetids  to  the  apleen,  and 
nially  gives  inve^itmenl  to  a  i^mall  portion  of  that  organ  at  the  lower  end 
hilus  ;  it  thu»  forma  the  poaterior  layer  of  %h.t  tjostro  t^>Uuk  uv«,tulwa\^ 
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tbe  fold  by  wHicb  the  spleen  is  atUdied  to  the  itonmcli.  Tto  tpleuie 
jirtery  lies  behind  the  boc  of  the  omentum  in  lU  oourve  to  the  npleeti,  but 
it*  giiMtrio  branch es  turn  round  the  spbuic  margin  of  the  sue  iind  reiich  the 
ift<»mach  by  ihat  tneand.  The  coronary  nrtery  of  the  Btomftoh  reibchee  the 
f^ut  of  the  9aQ  by  turning  round  its  upper  ixiargin  ]  and  the  hepfttio  artery 
pAs^eB  rou?^d  from  belofr,  eloae  to  the  foramen  of  Win  alow. 

The  diapostition  of  the  peritoneum  below  the  level  of  the  transiverie  me-^o* 
colon  is  coinpsiratively  si  m  pie.  T'he  meseotery  of  the  ^mnlL  in  te^  tin  a, 
akhoiigh  greatly  frillt^d  out  in  front  to  correspond  in  length  with  the 
jejunum  and  ileum  to  winch  it  »ffovd&  liupporfc,  is  altached  posteriorly  by  a 
very  sboit  border  whieh  extends  from  the  level  of  attachment  of  the  trans- 
Terwe  colon  immediately  to  the  left  of  the  middle  IhiOj  directly  down  to  th» 
right  iliae  fussa^  where  the  ileum  fulls  into  the  oscum.  At  its  wideet  part 
the  length  of  the  mesentery  is  from  four  to  six  incheB  betvreeu  Its  Tertebral 
anil  its  iiitegtinal  border.  Between  the  two  layers  of  ^rons  membraue  of 
which  it  consttit^  are  placed ,  beside  some  fut,  numerous  branches  of  the 
superior  mesenterio  artery  and  vein,  together  with  nerves,  lacteal  TesBels^ 
and  mesenteric  glands.  In  the  right  and  left  lumbar  region  the  peritoneum 
invests  the  aficeuding  and  desceudiog  eolun  imnally  in  less  than  their  whole 
Qiraumference,  and  thus  binds  them  closely  down  to  the  abdominal  parietoi, 
without  the  intervention  of  a  meso-colcm.  In  BOiiie  cnsas  the  ciecum  uk 
Husponded  at  a  short  distance  from  the  right  iliac  fosna,  by  a  rll^thict  ihipli- 
caturu  of  the  peritoneunj,  which  is  termed  the  vuso-^tttMrA ;  but,  more 
oommonly,  the  peritoneum  merely  biudfi  down  this  part  of  the  large  iutes^ 
tine,  and  forms  a  d]ntini!t  but  small  me.«;entery  for  the  vermiform  appendix 
ordy.  The  aigniui<I  flexure  ia  attached  to  the  left  iliac  fof^a  by  a  con?iider- 
ablo  meseutery,  the  U'jtrwid  m^Mthcoton  ;  and  in  the  pelvis  the  rectum  is 
attaohed  by  a  fold  named  n\t^m  rminm.  The  other  peritoneal  folds  within 
the  pelvis  will  be  mentioned  elsewhere. 

Along  the  colony  and  upper  pjtrt  of  the  rectum,  the  peritoneum  is  de- 
veloped into  numerous  little  projections  tilled  with  adipose  ti^^ue.  These 
fatty  proces-^es  are  named  apptndici^  tpiploui^. 

At  the  upper  end  of  the  attachment  of  the  mesentery,  on  it&  left  »ide| 
there  i«  always  vi^tble  a  small  portion  of  the  terminal  part  of  the  duode- 
num appearing  from  undemeath  in  about  half  itn  breadth  ;  and  on  the 
right  mde  of  the  mesi^ntery  there  U  often  another  little  angle  of  duodenum 
visible  lietween  the  mefsent^ry  atid  m«sO'Oolon.  Thus  it  will  be  ob^^rved 
that,  while  the  commeneetnent  of  the  duodenum  is  invested,  like  the  sto- 
machj  in  front  by  the  general  pent-meuoi  autl  behind  by  the  sac  of  the 
omentum,  and  a  succeeding  portion  is  invested  only  in  front,  the  remaindeT 
is  eros^^ed  by  the  cokni  and  meseutery,  and  is  only  to  a  small  aaiteut  in 
contact  with  peritoneum* 
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The  (itomaeh  is  that  dilated  portion  of  the  alimentary  canal  whieh  inter- 
%'enes  bi'twtjen  the  fviiophagns  and  the  dnodennm^  and  within  which  the 
food  \a  retained  fur  a  time  to  be  acted  on  by  the  gaatric  jniee,  and  to  be 
converted  into  chyme. 

This  orgKH  u  seated  in  the  left  hypochondriac  and  the  epigaatric  regions, 
extend ing^  ttlao  into  the  right  hypochoudrinm.  It  lies  in  pvl  against  the 
unterior  wall  of  the  abtlomen,  and  in  part  beneath  tlie  liver  a&d  diaphragm^ 
Aitd  alM>ve  the  transverse  c^lon. 
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The  etomacb  U  ef  a  tomewliat  coiucaI  or  pjriform  shape.  The  left  ex- 
tremity ii  tbe  larger,  and  is  iiamed  the  cardiac,  ffreai  or  sphnic  eniL  The 
fi^M  or  »mall  ettil  is  nlso  nauied  the  pffloTic  t^xttt^inily.  Of  iU  two  oriBcea, 
the  one  by  which  food  enters  from  tho  ciBBOphagui^  ija  tmmocl  the  carditis 
uri^co,  the  other,  hj  which  it  pa^iaes  into  the  duodeunniy  and  which  ii  placed 
on  a  iointswhat  lower  lev  id,  and  01  ore  forwards,  ia  the  pyloric  orifice. 

The  (BBophagTi!!  tert»inattJ9  in  tha  stomach  two  or  three  inches  from  the 
great  est  tram  ity,  which  projects  beyond  the  place  of  union  to  the  left, 
formiog  the  great  cni-tU-sm  or  fundu$. 

Between  the  cardiac  and  the  pyloric  ortGcet,  the  outtme  of  the  stomaoh 
is  curreii  along  its  upper  ami  lower  borderi.  The  upper  border,  about 
three  or  four  tiichta  in  Icui^th,  ia  concave,  and  U  numed  th(»  UMer  eurirattire  ; 
while  the  lower  hordttr,  wlilch  la  nitich  longer,  an  J,  except  towards  the 
pylorus,  convex,  fprma  tbe  greater  curvature. 
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d,  great  ftirTiitiir^;    ft,   lesftn'  earva- 

ture ;    r,  \th  enrJ,    gii^al   cnl-d^we^    er 

fuDtJut;  d^  tmull  €ul  de'&ftc   or  aainini 

pf'^ri  {  ^  enopfaftg:iQiil  orifiee  or  eardia ; 

ydeo&t  (Mri£ee  or  p|loiiia. 

Towards  the  fjlomSj  the  fimall 
tud  of  the  stomairh  deitcribef  a 
double  bend,  opposite  to  the  fintt 
ttmi  of  which  IB  a  promuience  or 
hulgitig»  a  )melimes  named  tho 
mnM  etd  de-iiac  or  iitUfum  ptjlori. 


DivjaioQ  of  tbe  stc^Enach,  by  consiriction.  Into  a  right  and  leFt  pouch,  m  frequctttly 
ohtorrad  ai  a  tcmporiiry  conditioti  resulting  from  spasm.  More  rarely  it  is  of  a  per* 
vaneiit  ebftmcler  tStraiberi,  Motrthly  hUd.  Joum.^  la&l). 

Dimetmims, — These  vary  ^eatly,  according  to  the  atate  of  difjtennioti 
of  the  oi^n.  When  niodemtely  filled,  ita  length  ii  about  ten  or  twelve 
iiicbt«  ;  and  its  diametur  at  tbe  widest  psrt,  from  four  indiea  to  four  incbeii 
vRud  a  h^lf.  According  to  Cleiiditining,  it  weighs,  when  freed  from  other 
parts,  about  four  ounces  and  a  hid f  in  the  male,  and  somewhat  lesa  in  the 
female. 

C-*«in*cfroiu.-^Tlje  borderi  of  the  stomach  are  connected  with  fold*  of 
peritoneum  in  their  whole  extent.  Thus,  to  the  superior  border  i/i  attachetl 
the  gastro- phrenic  ligament  and  gastro- hepatic  omentum  ;  to  the  inferior 
border  is  attached  tbe  gastro^coUc  omentum  |  and  to  tbe  left  extremity  tbe 
giatro-epleuic  omentum.  The  blootl-vesaela  and  lymphatics  of  tbe  atomadi 
I  within  these  du|di  cat  urea  of  the  peritoneum,  and  reach  the  organ  alotkg 
I  two  curvatures.  Its  anterior  and  poi^terior  surfaces  are  tr&Qj  smooth ,  and 
overed  with  pentoneum*  The  anterior  surface,  which  ia  directed  upwards 
'  M  well  aa  forwarda,  ia  in  contaot  abofe  with  the  diaphragm  and  the  under 
tttrfaee  of  the  liver^  and  lower  down  with  the  al>dommal  parietes  oppoaita  to 
the  epigastric  region ^  which  ia  henee  named  the  pit  of  the  MtomaeK  The 
posterior  surface  is  turned  downwards  and  backwards,  and  rests  upon  the 
ttmna verse  meao-colon^  and  farther  bacL,  upon  the  pancreas  and  great  vesaela 
df  the  abdomen* 
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At  its  car  IJac  orifice  tl  it  cotitinuoiDi  with  the  Ge^pbAgus,  and  Ir^  ittert* 

fore,  fixed  iu  tlie  oesophaf^e&l  opttuing  iu  tho  iliftphragm.  The  pyloric  em* 
t  re  to  it  j^,  Mitui^teJ  lower  down,  ueart«r  to  tha  fiiirfaoo,  ftnd  having  gn*4t«r 
fr^edoEa  of  motioD,  is  continuotia  with  the  duodenum*  It  ia  covered  by  Ih^ 
eoQCftvn  surfttOd  of  the  liver,  and  in  iocne  ca&eo  touches  the  neck  of  ih@  gdll* 
bladder. 

Whifn  the  stomach  is  distended,  its  potition  and  direction  are  chuuged. 
The  oesophiigeid  eml,  being  iliEed  to  tbe  b»ck  piU't  of  the  diaphrigiii,  ^annol 
iinrltsrgo  tiny  oousidarablu  ^hsitige  ;  but  the  diiodeual  extretuity  hfts  mom 
Ubi^rty  of  motinu.  Tbe  leaner  curvature  iH,  al^o^  Bomewh^t  tlxed  to  the 
liver  by  the  Kmiill  cmeutum,  whde  tbe  grent  curFivtune  is  tbe  mo^t  tuneable 
part  :  Accordingly,  when  tbe  stomach  Li  dUtended,  tbiB  curvature  is  elevator] 
ai)d  at  the  SiitD^  time  carried  forward a^  wbilst  the  aut&rior  surface  la  tunt«d 
upwHrdH,  and  the  pimt^sriar  ^nrriLoe  downw&rds,  _ 

Siructurt. — Tbe  walln  of  tbe  stomach  canftLit  of  fuur  distinct  coats,  held 
together  by  fiue  areoW  tissue.  They  itre  unmed,  in  onler  from  without  in- 
wards,  tbe  serou<«,  mUKeular,  areolar  or  fiubmucoii!i,  and  mucoua  oo.'iU.  By 
some  tbe  areolar  coat  i^  not  reckoned  as  a  f^eparate  tuuic  Taking  all  tbe 
coats  ti^etber,  tbe  walls  of  tbe  Htonmch  are  tbiuner  than  those  of  the 
odHoph)t<^us,  but  rather  thicker  than  tbi:ise  of  the  intentines  general ly« 
Tbey  are  thii^keat  at  the  pyloric  eud,  and  tbinnedt  in  the  gre^hi  cal-de^ 
sac. 

The  ixtenial  or  *crm«  coat,  derived   from  the   peritoneusuj  is  a  thin, 
smooth,  transparent,  and  elastic  membrane  whiob  closely  covers  the  entire  ' 
viscurt,  excepting  along  its  two  curvatures.  Along  the  line  of  these  ciin  atur^rs 
tbe  attach meub  is  ]o..Ber,  tearing  an  iuterval  occupied  by  the  larger  blojd' 
vesselfi- 

The  second  or  fmtseulur  oo/it  is  cotnposed  of  three  Ki'ta  of  un»triped  fi)>tei, 
disposed  in  three  layer:i,  and  named,  from  their  direction,  the  lougitiidiuslr 
the  circular,  and  the  obliqtie  iibraa. 

The  first  or  outijrniost  layer  cousints  of  the  hfi^Uudinal  fibres,  which  are 
in  tlirect  contintiity  with  tboM  of  tbe  cesophagua.  They  spread  out  in  a 
radiaring  niantjer  from  the  cardiac  orifice,  and  are  found  in  greatest  abua- 
datice  along  the  cur^^ature**,  eB|>eci>tlly  on  the  le^er  one.  On  the  anterior 
and  posterior  surraoes  tbey  are  very  thiidy  scattered,  or  are  acarc^ly  to  be 
found*  Towards  the  pylorus  they  are  aixanged  more  clofiely  t  'get  her  and 
form  a  thicker  uidform  layer,  wbieb^  parsing  over  tbe  pylorus,  becomes  con- 
tin  uona  with  the  longitudinal  fihres  of  the  duodenum. 

The  second  set  couwrnt?!  of  the  titcular  6brea,  whiiib  form  a  complete  layer 
over  tbe  wbola  extent  of  tho  stomach.  They  commence  by  Rmiiil  niid  thudy 
Bcatteretl  ring«  at  the  left  extreniity  of  the  great  cul  <le-^ac,  describe  larger 
anil  larger  circles  as  they  surrouitd  the  body  of  the  Btomach  co nee u trie  to  ita 
curve<l  axL9,  and  towards  the  pyloric  eud  a^ain  form  smaller  rinj^s,  and  at 
the  same  time  become  mnch  thicker  and  stronger  thiiU  at  any  other  point. 
At  tbe  pylorus  itself,  they  are  g^dhered  into  hu  annular  bundle,  wliiob  pro- 
jects to  wards  into  tbe  cavity,  and  f-rms,  together  wiib  aieolar  tij^sue  and  the 
litiing  mucous  membrane,  the  pyloric  S|  Idncter  tind  valve.  Some  of  the 
cireulnr  tibre.^  appear  to  be  continued  frointhoHe  of  tbe  cesophagii%  f^prea^liiig 
from  its  ri^bt  aide.  According  to  Fettigrew  the  fibres  of  tbi^f  layer  are  not, 
118  UBUidly  described,  mere  rings  or  circlef^^  but  rather  double  loops  in  the 
form  of  the  figure  of  oight;,  the  two  parts  of  whidi  cxh&a  each  other  vei^ 
obliquely. 

Tbe  inuennoBt  muscular  layer  is  inoompletei  and  consists  of  the  oUiq^^ 
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tttitaio^  an^  posterior  surttMses  of  the  stomnch,  wher«  thej  tpre^  o^it  fr*>m 
'•^m  Wi other,  aud  most  of  them  grmtuiUlj  disiipt»ear  ;  sodqpj  howoirer,  raich 
MB  fftT  fui  the  pjlonis*  A  Hiiiiilar  ift  of  fibres,  noticed  hj  Hi?ii]e^  nu  I  mor^ 
fully  deacribed  by  Pettigrew,  proceed  from  the  right  side  of  th<5  cnr^Hii  mnl 
Bpreiid  over  the  front  am!  I*ck  of  tlie  grent  cuKde  sac  ;  these  are  in  part 
eontiiiuoiiB  with' the  circidar  layer*  The  fibliijiie  £br^  mre  best  i^eun  fioni 
thu  ijif^lde  of  the  htotiiAch,  after  removing  Ihe  Tjiiicoua  mombritiit^.  In  tbia, 
iia  ilk  the  circular  layer  of  fibren,  Pt;ttii,'rew  believeA  the  figure  of*8  nrratige- 
mfiii  to  pi^mh  (From  iiupubliKhud  KoieH  of  ReM^arohes  on  the  UtwetU&r 
Fibres  of  the  Siomacb,  by  Jameu  Pettigrew,  M  D) 

fig.  5SL  Fig*  5BL — Diaqhamxittd  Vikw  iir  pB^frpvcnvi: 

I  lir  &  Pl>RTIOH    OP    THE   CoAT^  OF  Ttit  ^iMACn 

ff,  the  ii1rec»lar  flurfnoe  of  the  tiomAclial  ruti* 
eouv  membmne  ;  ^',  **etioB  <»f  the  mueoiia  m^m* 
bmnc  with  the  pyloric  gaatric  gloadt ;  r^  Iho 
TilliJiis  BijHkc«  of  the  mncovft  iKiefkibrane  of  the 
duoilenQ&i  ;  ^  ftecUoD  of  the  Mtne  with  the  in^ 
tcEstinal  plnnds  or  (nypta  of  Lieberliiibli ;  />p,  ih^ 
Titigti  of  th«  prWic  viilTie,  with  n  ae{;tiom  of  it» 
(Mui[H>]aei)i  I  Arts  ;  Pii  i,  deep  nr  dwuilar  byer  of 
Id  u^cular  fibres  i  these  aire  weu  m  the  adcii««ii  tv 
form  a  part  of  the  pyloric  ^re  ;  me^  exterb^l 
or  loiigUn tibial  tajer  of  muacu^ar  fibres ;  je,  the  Bciroiu;  eorerlag. 

The  itrrvIiMr  or  aubiniTcoiis  coat  of  the  stomach  is  a  distinct  layer  plftceil 
hetireeu  the  uiasctilar  and  mncoiis  coata,  and  coiiuecteil  with  both  :  it 
eonsiati  ea^enlially  of  »  cUnse  filHrnetitoiia  areolar  tiaane,  in  which  oc&'Lf^toiijil 
fat-Qplls  may  be  fonnJ  ;  and  it  is  the  seat  of  diviskiu  ami  pu^sage  of  the 
larger  brancheit  of  the  blomt* vessels. 

The  itit-eniil  or  7»iii*<mij^  coat  b  a  smoothf  soft,  rather .  tbiok  and  pidpy 
membrane^  which  baa  geiserally  a  aoniewhat  {)iitk  Itue  o^iiig  to  the  hItKxl  in 
it«  capilhiry  vessels,  but  vvbich,  after  it  has  been  well  washed,  is  of  a  grey  tab 
white  or  pale  htjiiw  colour.  lu  some  cases,  HoweTer,  it  pi^seuts  tb»R  pale 
aspect  without  any  previoufl  wiiHhiiig.  Ju  infancy  the  vaKcnlar  redness  is 
iDoro  marked,  the  surface  having  thtn  a  rosy  hue,  but  it  becomea  paler  in 
cbitdb'^od^  aii^l  in  aged  pernous  i»  often  of  aii  AHh-grey  colour.  During 
digeHtioti  iu  veAseU  become  cotageiitecl,  and  when  exflmiued  iu  that  4xmditiou 
it  is  always  of  a  much  brighter  pink  than  at  other  tiiuee, 

Afl«r  death  a  few  hoy  is  often  RuiBce  to  chtiige  Ita  eoloiir  to  m  dirty  brown  tint^ 
mottled  and  tilreakeil  in  dome  eases  with  dull  re4  linesp  cotreflpoiicUng  with  the  t^ars« 
of  the  Terns.  Thb  aUeniLion  U  owing  to  Ihe  exudation  of  tbe  eolonrin^  mutter  of 
the  blooil,  and  'i»  t^»ie'^^]{f  met  wilb  in  uld  Bnlv^ecta,  in  whom  the  mueoti^  menihnine 
b  always  tliin.  In  aanU:  infTammaiton,  or  after  the  introdnetton  ef  Initating  m\> 
sUuecJi  or  oF  strong  acriil  poisons,  ii  heeomes  of  a  bright  r«d»  eifber  all  orer  or  In 
apot«r  patches  »r  fitrcuke^  of  vartublc  aiscB.  Oorroaire  pokena.  the  faatrie  juke,  and 
sometimes  I'egnrgitaling  bile,  nmy  nimn  it  varionsly,  black,  brown,  yellow,  or  green; 
ftnd  the  effect  of  i^brouic  jnQummalion  in  to  leave  the  mcmbmne  of  a  sliLte-giey  coloiur, 
fndepcnilenily  of  all  Ibc^e  modifying  cireumstance^  connected  with  the  itomach 
itself^  a^  Wiu*  pointccl  ont  by  Yelloly  and  oihot^,  the  colour  of  the  gastric  tnacoua 
iturfuee  ia  liiibk  to  he  inflncuced  liy  canses  of  a  more  geneml  mitiire.  Thtui^  tt  ha^ 
licen  found  that  in  caaes  of  obslraelcd  venous  elrcnlaiion,  as  when  death  ocenra  from 
banging  or  from  drowtdng,  and  al»o  in  eertuin  diMra.se»  of  the  heart,  the  inttTnal 
purfucc  of  iho  stomaeh  is  reddened  to  a  greater  or  leAS  extent;  bnt  ibe  amount  of 
vascubrity  muy  vary  from  <MrciiniHtanceA  wbieh  are  not  wcU  undori^too^K  anil  may  lie 
round  grently  iu«:reii}M.'d  in  cH^^e^  in  which  non<!  of  those  now  named  uxhU  TnuK^  of 
JUt'd.  L'lin   Soc,  vol  ir.  p,  371. 


MUCOtJS    COAT    OF    THE    STO^lACn. 
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The  gsaiiic  muooua  membrane  i&  thickesi  in  tbe  pjlorio  portion  of  the 
aturiiiicli,  and  thumeat  in  the  great  ctii-de-AAC  It  alw'ik^s  becoiu?^  thmui^r 
if!  uld  iigp. 

The  outcT  or  adhtrtut  Mirfooe  of  the  miicaus  tDtsmbnme  is  ooimeoied  with 
the  muscular  coat  by  me&as  of  the  iutdrvenitig  subaiucotii  Injer  m>  loo&tily 
M  to  »Ulow  of  eonsitjerable  n^ovument  or  displace meut.  lu  oonscH|tiefi€t<  of 
tUift,  wud  of  tb©  gitiat  wxtciit  and  want  of  ^h^ticity  of  the  mucous  membrane 
mi  compared  with  the  other  coats^  the  iuternal  a^l^f^*ce  of  the  Btoinach,  when 
that  QT^ua  is  in  a  contracted  state,  ia  thrown  into  numeroua  convoluted 
[ndgitAf  rittjm^  which  nre  prod  need  by  the  wrinkling  of  the  mucous,  together 
wth  the  areoliir  coat,  and  are  entirely  obliterato<l  by  diarunnon  of  the 
iitornach,  Thesu  folds  of  tlie  mucous  coat  ;ire  most  ef  ident  along  the  groat 
enrvature,  and  have  a  general  lougitndiaal  flirtation. 

Oil  examining  the  ga^lri^  mucous  membrane  closely  with  the  aid  of  ft 
simple  leuft,  it  ia  aeen  to  Im;  marked  tbrunghout,  hut  more  ptaitily  towards 
the  pyl:»ric  ©jetrcmity,  with  Hmall  depreasious  or  cell*  named  alvtvU^  which 
liave  a  polygonal  figure,  and  vary  from  about  ^l^th  to  jj^th  of  an  inih 
acroHfl,  bein^  krger  and  more  oblong  tiear  the  pyloruii. 

Fig.  fi82,— KKtAnjin*  Yiiw  of  a  Fif Att  i^Awf  or  run  So»- 
rii?i  or  TUic  Muo/u^i  M  km  an  431  a  uf  tuk  Br^aMAmi  {h^m 

Tbis  flpecliEiea  ibova  the  shallow  alfeuli*  la  esofa  of  which 
^the  ima^kr  d«rk  apota  iatlieala  the  QriAoei  of  ft  variable  tiuiu* 
■  of  the  pilm  ilaadB. 

Towards  tho  pyloric  region  of  the  stoisachf  wh^re 
[Qm  muooas  membrane  Is  thi^-ker  than  elsewhere^  tha 
of  the?*©  alveoli   are  elevated   into  pointed 
or  £ritige«|    which  may   be  oom|Hired    to    rudimentary 

I'if.  5SS* — Yaaficrj.L  Tmis^Taass  Sbotios  or  Ttra  Fig.  iiSJ. 

Ql^ats  or  a  Pities  Stomach  (rrom  Kmiikcr),    ^^ 

d,  gailric  glasJa ;  &,  ma^eutar  layer  of  the 
^dcuiifl  luticnbfmnG  ;  c^  siiUbiuefitiB  or  areolar  ooat ; 
d,  circular   ittu«calnr   Ujf^i'  i   £,    loogitadiaal  BHU- 
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perf(?ct  forms  of  those  appendngea  existing 
only  in  the  ennd!  ititestine,  and  making 
their  appearance  in  the  dnodennm,  imme- 
diately hey  on  d  the  pylorus. 

At  the  l^tom  of  the  alveoli,  and  also  in 

this  iutervols  between  them,  «re  seen  small 

I  foutid  apertures,    which  ar«  the  mouths  of 

|ttiiante  tnbea,  p!aot;d  perpendicularly  to  the 

urfji^e,   clo^«d    at    their   attached   or   deep 

Bxtmmity,   which   rests  on    the   submiioous 

[areolar  tisaue^  and  opening  at  the  other  ou 

t  inner  aarfac^^  of  the  stomach.     On  mak* 

ag  a  vertical  section  of  the  membrane,  and 

ubmttting   it    to  microaoopio  eitamitiation. 

It  b  Sean  to  eonsift  almoit  entirely  of  these  aniall   tnhulij  arrani^ed  ttV  .^ 

^  to  mtd  pACalk^  -  ^r.  Their  diameter  -vvrim  trom  ^\  y\\\ V>  A  ^ " 
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THE    STOMACH. 

ftu  tuch,  Atiii  their  length  from  ^\^h  to  ^\,th  af  Ati  iDch.   At  the  ennliiie  eiid  of 

thf^  fttonmch^  whera  thti  mombriiUt}  Li  tliJEirieSit,  tbt^y  are  <»h»rter  Aud  Are  suisplj 
tuhulju*  j  but,  in  approacbLtig  tbe  pyloric  parti^iij  ih^y  gr&juaily  becoixie  lougfX 


Fig.  fiSl— TsE  GAifTKic  OLAfftiff  or  tdb  Hi;mah  Stomach  (mtgi^Iged), 

II,  tfic  ileejj  pwrt  of  a  pjloric  gi^itrb  gUud  (from  K5lliker)  ;  tbe  OjUodricftl  epItheUam 
h  imcinl'le  to  the  cftscJil  extn?mjties. 

iff  Cf  jiiid  1^,  Cittdtflc  gnfitKo  ^kiidsi  (frum  Allen  ThomsonK  A*  rertlcAl  sectlaEi  of  & 
ftnialj  portiun  Dfflie  muc^jua  m^tnVane  with  the  gliiTidft  iungni£ed  30  diiimetfrrH  ;  e;  dee|>er 
part  c>f  Doe  uf  the  glands,  mujj^nified  05  diniuctei'^i  ^bowing  n  sU^ht  divisiau  of  the  tubes* 
mtid  ft  ML^alatcd  ft|i|Karatte«  pruduccil  hy  tb«  Urge  gbuKluUr  celU  urithia  tbetu  ;  tbe  tbrn^gis 
of  tite  priAm&lic  epitlieliudi  into  spherical  gbmd-eelk  nkhin  tbe  tube  ii  apparent ;  d^ 
oeUuiiu'  elements  of  tbe  cwdbe  gbuida,  magnified  2^0  dknieUrA.  *  « 

aud  assume  a  more  campticatt-d  form,  fnr,  though  quite  ftlmigbi  nuar  tbeir 
orific^B,  they   are  curvt^d,  ekvate^  or  irr>^gtilarly  ^acakted  towards   their 


Fig.  S.«5. 


FEg.  685. — pKiTto  QjtsTitic  0t*»i>3  f«oM  thi  Doo'a 
Stomaou,  ttAiJiii*iBi>  (fryns  Frey), 

If  I<iiigit(ii1inal  vidw ;  a,  Ibfi  tnftin  daet;  ft,  one 
of  t\w  Bret  tubuliLt-  diTiaioii9  cxf  the  ^hnd  ;  «*,  tb& 
fliiigie  tnU^s  nccaiiied  by  ilie  gastric  or  pcptie  eelU  ; 
fi,  BoiTHi  of  the  cells  prested  otict  ^  2,  cr>.>iti  aeatioti  ot 
tbe  main  duct,  showing  tbe  eiiitbelml  Imlag ;  3|  G^im 
leciiCHi  of  tbe  dinple  tubes. 


deep  or  clostd  extremity*  Some  are  clei 
first  into  twii  or  three,  and  fi nail j  into  si Jt 
ei^ht  tubular  brrtnohei.  Thetie  cbaractei 
are  nio.4  perffot  near  tbe  pylornn.  Tbe; 
exifit  at  all  parta  of  the  atumacbi  even  wheiw 
thtt  niveoli  are  indiatinct  or  aba^nt  :  ih^y 
contain  a  colonrlesa  fluid,  with  granular 
mattefj  and  appear  to  be  tbe  secreting 
organs  of  the  gx^stric  mneuB  and  the  gjustrie 
juica.  The  tubtiUj  generally,  axe  formed  of 
a  elm  pit?  homo^enooua  membrane  ;  futviform 
CL'll}^  aiippfajd  to  be  miiaetilar  liu  between 
them  on  iUelr  ooutignouH  or  attached  &ut- 
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GASTHIC   GLANDS.  837 

faces  ;  And  tboir  inner  surface  id  lined  with  cells.  At  the  pyloric  end  of  the 
stomach  these  cells  appear  to  be  entirely  lined  with  a  simple  layer  of 
columnar  epithelium  ;  bnt  in  other  portions  of  the  organ,  only  the  upper 
fourth  of  the  tubiili  is  occupied  by  epithelium  of  that  character  ;  the  lower 
three-fourths  containing  finely  granular  nucleated  cells,  which  are  polygonal 
or  oval  in  form,  are  much  larger  than  the  columnar,  and  do  not  form  a 
stratum  on  the  surface,  but  completely  fill  the  cavity  :  these  bave  been 
termed  peptic  cells.  It  has  been  supponed  that  only  those  glands  which 
possess  the  last-mentioned  form  of  epithelium  secrete  the  gastric  juice,  and 
they  have  accordingly  been  nnnied  peptic  glands,  and  distinguished  from  the 
mucous  glands,  in  which  the  epithelium  is  columnar  throughout. 

A  marked  distinction  has  been  made  out  by  various  observers  between  peptic  and 
mucous  glands  of  the  stomach  in  the  lower  animals.  Not  only  have  their  anatomical 
characters  been  found  to  be  dificrent,  but  likewise  their  physiological  properties,  as 
it  has  been  ascertained  that  the  gastric  secretion  only  po.«ise88e8  its  peculiar  solvent 
properties  when  proceeding  from  those  parts  of  the  stomach  which  contain  glands  of 
the  peptic  kind.  An  abrupt  separation,  however,  between  the  two  varieties  of  gland 
does  not  appear  to  exist  in  the  human  subject.  (Ilenle,  Syst.  Anat.  d.  Mensch.,  vol. 
ii,  p.  158,  where  also  other  works  are  referred  to.) 

Lenticular  follicles,  similar  to  those  of  Peyer^s  glands,  are  found  in  the 
mucous  membrane  of  the  stomach,  sometimes  studding  the  greater  part  of 
its  surface,  and  giving  occasionally  a  granular  or  mammillateil  appearance  to 
it.  They  are  found  in  greater  or  less  numbers  all  over  the  stomach,  but  are 
most  numerous  towards  the  pylorus.  Tbey  are  best  seen  in  the  stomachs 
of  infants  and  children.  Around  the  cardiac  orifice  they  assume  the  charac- 
ter of  multilocular  crypts.  Tbey  are  more  frequently  found  open  than  shut, 
the  membrane  which  covers  thorn  being  extremely  delicate.  (Allen 
ThomFOii,  in  Goodsir's  Annals,  i.  p.  36.) 

A  distinct  but  delicate  epithelium  exists  all  over  the  stomach,  covering 
the  margins  and  floors  of  the  alveoli,  and  lining  the  tubuli  also.  It  belongs 
for  the  most  part  to  the  columnar  variety,  alternating  in  some  parts  with 
the  squamous,  which  is  composed  of  very  minute  polygonal  scales. 

In  animals,  there  is  a  more  or  less  distinct  layer  of  muscular  fibres  in  intimate 
relation  with  the  simple  basement-membrane.  These  fibres  are  of  the  plain  or  un- 
striped  variety,  and  are  quite  distinct  from  those  which  constitute  the  true  muscular 
coat,  being  separated  from  them  by  the  submucous  areolar  layer. 

VesJteU  and  nertes. — The  stomach  is  a  highly  vascular  organ.  Its  arterial  branches, 
derived  from  all  three  divisions  of  the  coeliac  axis,  reach  the  stomach  between  the 
folds  of  the  peritoneum,  and  form,  by  anastomosing  together,  two  principal  arterial 
arches,  which  are  placed  along  its  two  curvatures.  After  ramifying  between  the 
several  coats  and  supplying  them  with  blood,  and  especially  after  dividing  into  very 
small  vessels  in  the  submucous  areolar  tunic,  the  ultimate  arterial  branches  enter  the 
mucous  membrane,  and  ramifying  freely,  pass  to  its  surface  bctw^n  the  tubuli  ;  here 
they  form  a  plexus  of  very  fine  capillaries  upon  the  wells  of  the  tubules ;  and  from 
this  plexus  larger  vessels  pass  into  a  coarser  capillary  network  upon  the  hexagonal 
borders  of  the  alveoli.  The  veins,  corresponding  with  the  arteries,  arise  from  the 
latter  network  (Brinton,  "Stomach  and  Intestine  "in  Cyclop,  of  Anat.),  and,  after 
forming  a  wide  venous  plexus  in  the  submucous  tissue,  return  the  residual  blood 
into  the  splenic  and  superior  mesenteric  veins,  and  also  directly  into  the  vena  portse. 
By  the  breaking  up  of  the  arteries  into  capillaries  on  the  walls  of  the  glands,  these 
are  furnished  with  pure  blood  for  the  elaboration  of  their  secretion ;  while  it  is  the 
blood  from  which  that  secretion  has  been  drawn  which  passes  on  to  the  capillaries  of 
the  free  surface,  and  has  added  to  it  whatever  materials  may  be  taken  into  the  cir- 
culation from  the  contents  of  the  stomach. 


li  THE    STOMACH.—THI    DfTESTIKE. 

The  Qi*mrf*eHtM  %^  rerj  nnmeroni! ;  arininf  from  A  tgtj  fine  ^perfidal  |»Iejnn 
immctUatcly  underlying  the  tubular  ^UncU.  tbey  form  a  courtier  deeply  latiiftJed  net- 
workt  Wtvetti  ttic  areatur  and  uiusHcular  coatJ  ;  the  Teii*c)d  pm^eeding  firom  ifali» 
network  pierce  the  muftculjtr  riaaU,  then  follow  the  direction  of  iKe  blood -fessels 
beuc^tb  tb«  peritoneal  inve^tmeii!,  and  tmverae  Ivmpbatte  ^IttridH  found  aIqo^  ibe 
tiro  cniratiire^  of  the  stomach.  No  tnic«  of  I ymphiitici  haa  bt'eu  fuitnd  belireeti  the 
•abnlf,  Iberefore  lli«  whole  depth  of  the  Aei^rctitig  atructure  mlerreDM  heiwtea  tbe 
lajer  of  lymphatks  and  the  conlentfi  of  tUc  Klomach,  whereas  capiiUry  hlood-Ties««la 
an*  distributed  clos«  to  the  sorfiwru ;  an  an*ngemeiit  which  Keotns  fiivoumble  for  tlic 
interchange  of  material  betwoen  the  contents  of  tba  fitomaeh  and  thorn  of  tbe  blo^d- 
rcfiJcls  mthor  than  of  the  lymphatics. 

The  nerift^it,  which  are  lar^e,  eonnkt  of  Ihe  ierminat  branebes  of  tht  two  pneuino^ 
giulrie  nerves,  b«Ionjyfinfj  to  the  cerebro*pinrd  svstem,  and  of  ofTaeta  from  tbc  ijmpft- 
ibctie  system,  derived  from  the  eolar  plexua.  Numerous  amsll  ganglia  have  hetm 
found  by  Eem^k  and  other*  on  both  the  pneo mo  gastric  and  aympathetic  twigs*  Tbe 
n«rvej  inajr  W  traced  through  the  etubmuci>us  eoat^  hot  no  farther,  a^  tbey  tben  lo«4e 
Ibeir  tnhular  character,  and  cannot  be  dUtingaiHhed  from  other  tij^-^ues*.  fKolllker.^ 
The  lefl  pneumo-gastrie  nerve  descends  qd.  Ihe  ^nl^  and  tbc  right  upon  the  bjkck  of 
the  alomach. 

The  pylorus. — WhUo  there  U  no  spec i* J  appjimtuB  ttt  the  cardiac  orifice  of 
the  stomaeh  for  cloblug  the  paas^tge  from  the  oe$topha^UH,  the  opening  at  the 
pyloric  end,  leading  from  tbe  stomach  into  the  duoileimm,  ia  provi<}i^  with 
a  sphincter  mni€l&  On  louking  into  the  pylorio  end  of  tha  stomach,  the 
tuttooua  membrane  is  seen  projucting  in  the  form  of  a  circular  folii,  called 
the  pyloru*^  leering  a  correspond ingiy  narrovr  opeuiDg.  Within  tbi:^  fold 
are  circulnr  touecukr  fibres,  belonging  to  the  general  aj.«.tem  of  circular 
6hred  of  the  alimentary  caual,  which  are  heru  accumulated  in  the  form  of 
a  strong  baud,  whilst  the  longitudinal  muscular  fibren  and  the  peritoneal 
coat  pfk^s  over  the  pyloric  fold  to  the  duodeuum,  and  do  not  entf^r  into  its 
formal  iou.  Externally  the  pyloma  may  be  eii^ily  Mij  Like  a  thickened 
ring,  at  the  right  end  of  the  ttomach.  Internally  its  opening  in  niitially 
ctrcnlifcr^  mid  les^n  than  half  nn  inch  acroRii^  80  that  it  ia  the  narrowest  part 
of  the  whole  alimentary  canaL      (See  figures  581  aud  &80.) 

Oeeailonally  the  orifice  h  ortd,  and  it  m  often  placed  a  little  to  one  Mdc,  Some- 
time a  Ihe  cirenlar  rim  is  imperfect,  and  there  arc  fonnd  inf^tejid  two  erescenlitf  folds, 
placed  one  above  and  the  other  below  the  pa^^ge  (Hiiscbke);  and^  lastly,  there  la 
oocaniomiUy  but  one  such  crcscentic  fold* 


THE   SMALL    OfTESTIN^E. 

The  small  intuHnB  reachea  from  the  pylorus  to  the  ileo-i&facal  rnlve,  at 
which  it  openfe  into  the  large  intestine,  it  conmsits  of  a  convoluted  tnbe^ 
meaatiring  oxi  an  average  aliout  twenty  feet  irj  length  in  the  healthy  adnltj 
and  becoming  gradually  slightly  narrower  from  its  upper  to  its  lower  end. 
Its  nnmeroua  convolutions  occupy  the  middle  regiona  of  the  abdomen,  and 
are  aurronnded  by  the  large  intestine.  They  are  connected  with  the  back 
of  the  al)dominal  <^iity,  and  are  bi^ld  in  their  position  by  a  covering  and 
fold  of  the  peritoneum,  named  the  meBeutery,  and  by  numerous  blood* 
vefiBela  and  nerved. 

Ike  Bmall  intestine  ia  arbitrarily  divided  into  three  portiona,  which  have 
received  di^erent  names  ;  the  first  ten  or  twelve  inches  immediately  suf> 
ceeding  to  the  stomach,  and  comprehending  the  widee^t  and  mo^t  ^xed  part 
of  the  tube,  bolng  called  the  duodenum^  the  upper  two-fifths  of  the  remainder 
being  name^l  the  jfjuuum,  and   the   lower  tbree-fiftbii   the   ifium.     There 


THK    DiTODENrM, 
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Kre  no  tlbtinci  liiie^  c^f  dcmiirci&tion  between  theso  tbr{^o  p.irtFi,  but  there 
toe  certtiiu  pecuIiAritiea  of  connection  and  certain  dilfereuces  of  intenial 
structure  to  be  observed  in  compitniig  tb«  upper  aud  lowi-r  undrt  of  tbe 
entire  tube,  v/Mch  will  b«  pointy  out  ftft@r  it  hae  been  described  &a  & 
whole, 

Deo  DEN  UM, — This  ia  the  dhortest  and  widett  part  of  the  Btn&ll  iutef- 
tiue^  In  Ic-ngrh  it  meaauren  IQ  or  12  inches,  or  iie&rlf  the  breadth  of 
ttvehe  ^Mgorfl  ;  henoe  iti^  name. 

It  i*  the  widest  part  of  the  nrnUl  intestine,  varying  in  diameter  between 
Hn  inch  and  a  half  and  two  inches*.  Ia  ita  conrfle  it  rleBcribes  a  aitiglt) 
lar^B  cunre  some  what  resenibliTig  a  horKe  slioe,  the  convexity  of  which  ii 
turned  tawnrds  the  right,  whilst  the  concavity  embracfft  the  head  of  th« 
piiocreas. 

It  bus  no  mesentery,  and  it  covered  only  partially  by  the  poritoneum. 
Its  muscular  ooat  is  comparatively  thick,  and  iU  tnueous  niembriirje  towards 
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Bifoas  (bbgLtlj  altered  from  Luccbka),    | 

12,  ttie  tvdfUi  domal  Tertehra  and  rib ;  1, 

3.  4f  5^  traiiir«r«e  proceaaea  of  tbe  firtt^  third » 

tortb,  and  fifth  left  lamtiar  verl€bvi» ;  % 
I  Ihat  <}f  the  weond  on  tlie  right  side ;  <t,  a, 
I  Vb#  abdoninftl  aarta  above  the  wdmc  axis  nnrl 
rthe  bjfanatioii ;  m,  euperior  mesenteric 

artery  ;  e»  e,  tbe  Teoa  cava  aboTe  the  renal 

veins  and  itear  tbe  bifurcaiioa ;  p,  placed  *m 

Abe  Gnt  p^r%  of  tbe  d^odenam,  poii  ta  to  the 

fjlerie  TaWe   seen  fiiiiii  the  Bide  next  the 

•tciiKiAdi,  of  which  a  amall  part  Is  leh  eon- 
I  HfCtx^  vitb  the  Itttestine;  d,  aa  the  dL'scetid^ 

Wg  or  »e«uac]  part  «£  ttie  dtKnietiattii  Imlicatcs 

ih«  unnirjatijuD  of  the  cotnmoti  bite'duet  sad 

the  paacrtmtic  dnci  ;  d^  the  third  or  ohUqtie 

fiart  at  the  decsdenam  ^  Jy  the  oonimeiiceEDeat 

of  tlie  jejubura. 

Ihe  pylorus  is  the  seat  of  the  oom- 

fionnd  glands  of  BrunneTf  to  bo  aub- 

aeqnenlty  described,      Tbe  common  bile-duct  and  the  paucreatio  duct  open 

Into  this  part  of  the  in  tent  in  al  canaL 

Three  portions  of  tbe  duodenum,  difteritig  from  each  other  in  their  course 
and  coimection^y  are  separately  described  bj  anatomists  i  Tiji,^  the  superior, 
de«tceniHiig,  and  transverse  portions 

The  6rst,  or  iNiprrtcir  portion,  which  h  between  two  and  three  inches  long, 
^mmences  at  the  pylorus,  and  parsing  upwards,  backwards,  and  to  the  nghl 
tide,  reaches  a»  far  as  beneath  the  neck  of  the  gaU-bladderi  where  tbe 
iateatia^  b^n^U  suddenly  downwards*  The  firat  portion  of  the  duodenum  is 
for  thfl  Btnei  part  fr^  and  Invested  both  in  front  and  behind  by  the  peri- 
rtoncmm.  AboTe,  and  in  front  of  it^  are  the  liver  and  gall-bladder,  and  it  ia 
aoidjr  found  Btained  by  tht)  exudatbn  of  bile  from  the  latter  a  few 
kotiri  after  death.  Behind  it  is  tho  hepatic  dnct^  with  the  blood*Teisek 
^paa^ing  up  to  the  Hrer, 

Tbe  ftecond,  or  de4n:cniling  portion,  commencing  at  the  bend   below  tbe 
neck  of  the  gall-bladder  paasei  vertically  downwards  in  front  of  the  right 
^lidiiey^  aa  low  as  the  second  or  third  lumbar  vertebra,  where  the  bowel  ] 
aa  acioiiS   to  the    Itifl    to   form    the   third  portion^     This  part  of 
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duodoDom  is  invcstdd  by  the  peritoncutn  on  its  anterior  Btiiface*  onljr,— * 
the  posterior  surface  beiDg  couuected  to  the  right  kidney  and  the  verte- 
bral column  by  areolar  tissue.  In  front  is  the  transverse  colon  and  meao* 
colon,  the  upper  layer  of  which  is  continuous  with  the  peritoneal  covering 
of  the  duodenum.  To  the  left  is  the  head  of  the  pancreas,  which  adapts 
itself  to  the  shape  of  the  intestine  on  that  side.  The  common  bile-duct 
descends  behind  the  left  border  of  this  part  of  the  duodenum,  and,  to* 
gether  with  the  pancreatic  duct,  which  accompanies  it  for  a  short  distance, 
perforates  the  coats  of  the  intestine  obliquely  near  the  lower  part  of  its  left 
or  concave  border.  In  the  interior  of  this  part  of  the  intestine  the  val- 
Tulie  conniventes  appear  numerously  ;  and  an  eminence  or  papilla  found 
about  four  inches  below  the  pylorus,  on  the  inner  and  back  part  of  the 
intestine,  marks  the  situation  of  the  common  orifice  of  the  biliary  and  pan- 
creatic ducts. 

The  third  or  transverse  or  oblique  portion,  somewhat  the  longest  and  nar* 
rowest,  beginning  on  the  right  of  the  third  lumbar  vertebra,  cro^8es  in  front 
of  the  second  obliquely  from  light  to  left,  and,  continuing  to  ascend  obliquely 
for  an  inch  or  more,  ends  in  the  jejunum  at  the  left  side  of  the  vertebral 
column.  It  is  placed  immediately  behind  the  root  of  the  transverse  meso- 
colon, and  the  commencement  of  the  mesentery,  as  has  been  already  de- 
soribeil,  and  has  the  vt^na  cava  inferior  and  the  aorta  behind  it.  At  its 
termination  it  forms  an  abrupt  angle  with  the  commencement  of  the  jeju- 
num. This  is  due  to  its  being  maintaineil,  at  that  point,  in  its  position,  by 
a  strong  fibrous  band  descending  from  the  left  cms  of  the  diaphragm  and 
the  tissue  round  the  coeliac  axis.  According  to  Treitz,  muscular  fibres 
come  from  both  these  sources  to  this  part  of  the  duodenum.  In  subjects 
in  which  the  intestines  are  lai^ge  and  dilated,  the  curve  of  the  duodenum 
may  descend  to  the  level  of  the  iliac  crest,  but,  owing  to  the  support  given 
by  the  band  alluded  to,  its  terminal  extremity  maintains  a  uniform  position. 
Close  to  this  point  the  superior  mesenteric  vessels  pass  from  beneath  the 
pancreas  to  enter  the  mesentery  on  the  surface  of  the  duodenum. 

Jejunum  and  Ileum. — The  jcjununiy  originally  so  called  from  its  having 
been  supposed  to  be  empty  after  death,  follows  the  duodenum,  and  in- 
cludes the  upper  two-fifths  of  the  remainder  of  the  small  intestine,  while 
the  succeeding  three-fifths  constitute  the  t7eum,  so  named  from  its  nume- 
rous coils  or  convolution!!.  Both  the  jejunum  and  the  ileum  are  attached 
and  supported  by  the  mesentery.  The  convolutions  of  the  jejunum  are 
situated  in  part  of  the  umbilical  and  left  iliac  regions  of  the  abdomen  ; 
while  the  ileum  occupies  part  of  the  umbilical  and  right  iliac  regions, 
together  with  the  hypogastric,  and  descends  into  the  pelvis,  &om  which  its 
lower  end,  supported  by  the  mesentery,  which  is  here  very  shoit,  ascends 
obliquely  to  the  right  and  somewhat  backwards,  over  the  corresponding 
psoas  muscle,  and  ends  in  the  right  iliac  fossa,  by  opening  into  the  inner 
side  of  the  commencement  of  the  largo  intestine.  There  is  no  defined 
limit  between  the  jejunum  and  the  ileum,  but  the  character  of  the  intes- 
tine gradually  changes  from  its  upper  to  its  lower  end,  so  that  portions 
of  the  two  intestines,  remote  from  each  other,  present  certain  well- 
marked  differences  of  structure,  which  may  be  here  enumerated.  Thus, 
the  jejunum  is  wider,  and  its  coats  are  thicker  ;  it  is  more  vascular,  and 
therefore  it  has  a  deeper  colour  ;  its  valvulte  conniventes  are  long,  wide, 
and  numerous  ;  its  villi  are  well  developeil  ;  and  the  patches  of  Peyer'a 
glands  are  smaller,  less  frequent,  and  sometimes  confined  to  its  lower 
part.      The   ileum,  on   the   other  hand,   is  narrower ;   iti  coats  are   thin- 
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Der  and  paler ;  the  valvulse  oonniventes  are  Bmall,  and  gradually  dU- 
appear  towards  its  lower  end  ;  the  villi  are  shorter  ;  and  the  groups  of 
Peyer*8  glands  are  larger  and  more  numerous.  The  diameter  of  the  je- 
junum is  about  one  inch  and  a  half,  that  of  the  ileum  about  one  inch 
and  a  quarter.  A  given  length  of  the  jejunum  weighs  more  than  the 
same  of  the  ileum. 

At  a  point  in  the  lower  part  of  the  ileum  it  is  not  very  ancommon  to  find  a  cul-de- 
sac  or  direrticulum  given  off  from  the  main  tube.  The  origin  of  these  diverticula  is 
explained  by  reference  to  the  history  of  development,  from  which  it  appears  that  they 
arise  in  connection  with  the  ductus  vitello-inte-stinalis,  uniting  the  intestine  with 
the  umbilical  vet^icle.  They  are  not  to  be  confounded  with  hernial  protrusions  of 
the  mucous  membrane,  which  may  occur  at  any  point  (See  Meckel's  Handbook  of 
Anatomy,  French  edition,  vol.  il  p.  431.) 

Structure  of  the  Small  Intestiiie, 

Structure, — The  walls  of  the  small  intestine,  like  those  of  the  stomach, 
are  composed  of  four  coats,  viz.,  the  serous,  muscular,  areolar,  and  mucous. 

The  external  or  sefous  coat,  derived  from  the  peritoneum,  almost  en* 
tirely  surrounds  the  intestinal  tube  in  the  whole  extent  of  the  jejunum 
and  ileum,  leaving  only  a  narrow  interval  along  one*  border  of  the  intes- 
tine, where  it  is  reflected  from  it  and  becomes  continuous  with  the  twa 
layers  of  the  peritoneal  diiplicature  named  the  meReutery.  The  line  at 
which  this  reflexion  takes  place  is  named  the  attached  or  mcseiiieric  border 
of  the  intestine.  The  opposite  border  and  sides  of  the  tube,  which  are 
covered  by  the  peritoneum,  are  quite  free  and  movable  upon  the  adjacent 
parts.  The  upper  part,  however,  of  the  small  intestine,  named  the  duode- 
num, is  but  partially  covered  by  the  peritoneum,  as  has  been  already  more 
particularly  described. 

The  muscidar  coat  consists  of  two  layers  of  fibres  ;  an  outer  longitudinal, 
and  an  inner  or  circular  set.  The  longitudiiuil  fibres  constitute  an  entire 
but  comparatively  thin  layer,  and  are  mo»t  obvious  along  the  free  border 
of  the  intestine.  The  circular  layer  is  much  thicker  and  more  distinct ;  its 
fibres  are  placed  closely  together,  and  nin  in  a  circular  direction  around  the 
bowel,  but  it  does  not  appear  that  they  individually  form  perfect  rings. 

This  muscular  tunic  becomes  gradually  thinner  towards  the  lower  part 
of  the  small  intestine.  It  is  pale  in  colour,  and  is  composed  of  plain  mus- 
cular fibres.  The  progressive  contraction  of  these  fibres,  commencing  in 
any  part  of  the  intestine,  and  advancing  in  a  downward  direction,  produces 
the  peculiar  vermicular  or  peristaltic  movement  by  which  the  digestive  mass 
is  forced  onwards  through  the  canaL  In  this  movement  the  circular  fibres 
are  mainly  concerned  ;  but  the  longitudinal  fibres  also  aid  in  it  ;  and  those 
found  along  the  free  border  of  the  intestine  m:iy  have  the  effect  of  straighten- 
ing or  unfolding,  as  it  were,  its  successive  convolutions. 

The  areolar  or  s^dtmucous  coat  of  the  small  intestine  is  a  tolerably  distinct 
and  whitish  layer,  of  a  loose  texture,  which  is  connected  more  firmly  with 
the  mucous  than  with  the  muscular  coat,  between  which  two  it  is  placed. 
By  turning  a  portion  of  the  intestine  inside  out,  and  then  blowing  forcibly 
into  the  cavity,  the  areolar  tunic  may  be  inflated,  the  air  being  driven  into 
its  areolar  tissue  through  the  part  at  which  the  peritoneal  investment  is 
wanting.  It  supports  the  mucous  membrane,  and  forms  a  layer  of  loose 
substance  in  which  the  vessels  divide  and  subdivide  into  smaller  branches, 
preparatory  to  entering  the  mucous  tissue.  It  consists  of  filamentous  areolar 
tls&ue,  mixed  with  fine  elastic  fibres. 


nfkAmal  c 

>  oiriiig  io  it«  bifaf 
fiOZi  ;  b«ia««  ii  ti  also  iMaed  li* 
Ltwwt  nm&mhr  nwiubimiics  iu  t&a  vhole  hadf^  wmd  h 
ldi»(i  colour  in  iht  upper  pftit  of  the  ntiAll  latoitiae,  Inl  1 
Ipt  ib«  ■MD«  tiri)4  tUinner  tonftrdt  Uie  lovtr  c9mL     The 
ftftiii*  iMtEi^TAKlli  iu  Imi^mmil  membr&tie,  a  ihin  miucslBr  Iif«r,  < 

it  J  ill  «.iiijiuil#^  Ijtii  JM^rc^f  J  reaogfrtambla  in  mui.     It  ftrteaeete  far  ootD- 
iMmmUmt,  It   tJi«   Urge  foidi  called  ealvu£di  «inuuiieiilet ;  S,  iht  r»fl»  fttid 
tpithfJtHfn  f   3f  tbo  tjiuud** 

1,  l''a/fi«/<r  C*(inri^''«nfr4U'^'niie  fctldji  and  wrinkles  foniid  ttpon  tlte  umer 
^  td  the  cii»0{ihagu§  aud  irtomfteli  jwlj  be  oompleielj^  obljt4»rml<^  bj  full 
ol  thf40  pftita  of  the  ftUmentwj  canaL  Tti  tha  liuuig  membraDa 
the  nntiXl  liitenlitie^  however,  there  «xist,  besides  aocli  e traceable  foldt, 
Esther  p&rtn^uvut  ou«%  whkb  o&uoot  be  obliterated,  eTeo  irhen  tlie  tube  ia 
orcibly  dinleudodt  Theio  permanent  folda  are  ihe  taltiil(jf  mnHittnits^  or 
'  valvue  of  Kerkriitg.  Tbef  ai«  creaoeutic  projectioiis  of  the  muoons  mem- 
braue,  |>)n<N)d  trtiiiKTetii»ly  to  the  oours^e  of  the  bovrel,  each  of  them  reaching 
abaul  one^half  or  tMr(i^tbird«  of  the  diAtanoe  round  the  tntenor  of  the  tube^, 
itid  ilwy  follow  clciN^ily  one  n^ton  another  along  the  tuteMtttaa. 

Tba  largoul  of  tbtstiti  valvei  are  about  two  aud  a  half  iuched  long  and  ono- 
third  of  an  itidi  irid^  »t  the  middle  or  broadest  part ;  but  the  greater  number 
mrm  under  iheee  dimva^ioriii.  Large  and  amall  valves  are  often  found  to  alter- 
(nate  with  iaab  other.  Some  of  tbem  are  bifurcated  at  one  eud^  and  otheni 
terminate  Abniptljf^  dpjjeariug  an  tf  i^uddeuly  cut  off.  Each  valve  consists  of 
a  fohl  of  the  muooufl  nuirobraue,  that  h^,  of  two  layers  placed  back  to  back, 
uiikiicl  tf»(pitht!r  by  the?  »ubmiicouB  or  areolar  tiasue,  I'hey  eon  tain  no  part 
ctf  thu  circular  and  longitudinal  muscular  coats*  Baiug  eittensiouH  of  the 
mui-'ijiin  nienibriitu^  th^y  nerve  to  incrtiFise  the  absorbout  surface  to  which  the 
fduii  in  i^xpri^iHt,  and  at  tho  same  time  they  contribute  to  dtlay  ita  passage 
aion{{  Ihe  intestine. 

1'biru  arc  no  vjdvub»  coutiiventea  qiuto  at  the  commenoemeut  of  the 
du(iik*mnn  ;  about  an  inch  or  somewhat  more  from  the  pylorus  they  begin 
to  aiUH^rtr  ;  bey«nd  tbf  f»oint  at  which  the  bile  and  pancreatic  juice  are 
pouitid  into  t1ii>  dtiudunum  they  are  v«ry  large,  regultirly  creacentio  in  formt 
and  plaoi^d  no  iioar  to  oach  other  that  the  iiiteryalei  betwe«u  them  are  not 
gi  eater  than  tht»  bruailih  of  ouc  of  the  valvea  :  they  continue  thus  through 
ttiu  real  of  the  duoilcuum  and  along  the  upper  half  of  the  jejuuum  ;  beleir 
that  point  they  l>ogiu  to  pt  mijilkr  and  farther  apart  ;  and  linally,  towards 
Ih^i  niidiUe  of  the  iUhiui,  having  grmdu&Uy  become  more  and  more  inogiLhir 
and  iiidiHtUiCt^  namt^times  even  acquirmg  a  very  oblique  dir^tion^  tliey  alto- 
ether  dif»ftp[M?ar, 
S,  rilfi»  —  The  ri7(i,  peculiar  to  the  small  inteiidue,  and  givii^  t^  9m 
intt^rnml  surface  the  velvety  or  villaus  appearanoe  already  apcken  i^  mm 
tmaU,  elongatetl^  and  highly  vascular  processes,  which  are  fotmd  ■Jtnatoii 
ttle^y  together  on  every  part  of  the  mucous  membmnef  or«r  the  Talrulao 
oonuivviiti^ji^  aa  weU  &a  between  thetu.  They  are  beat  displayed  by  pladn^ 
a  piece  of  intestine,  well  cleansed  from  iU  mucus,  uuder  water,  and  exa 
ing  it  with  a  ^mpk  leua.  The  ptievaJeiit  form  of  the  villi  b  thai  of  I 
iaitotied,  Kdl-j^hap^l  membra^otia  pnmmoa  ;  others  are  conical  (kr  « 
or  ttven  ctuhb#d,  or  filiform  at  the  firee  extremity.  A  few  an 
if  two  or  tlizvo  TiUi  were  connected  tc^other  at  their  base. 
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Their  kugth  varies  from  |lh  to  ^rd  of  a  line,  or  eTen  more  ;  and  the 
broad  if  Attend  kinds  me  about  |th  or  |th  uf  ft  Hue  wide,  and  ^^^th  ar  ^'^tli 
of  &  tine  thick*  They  &r«  largetit  and  moat  numerous  in  the  duodetium  atid 
jejutmtn,  and  become  gradually  t^liorter,  Hmalltir^  and  fewer  in  uu tuber  in  tlie 
ilt^um.  Iti  the  itpper  part  of  the  small  inteiitine  KrauHu  ha»  eati mated  their 
uumbt^r  at  from  50  to  90  in  a  !iqTt«r«  liue;  and  in  the  lower  part  at  from  40 
to  TO  in  the  same  sp&oe:  be  caleulutes  their  total  utimhi^r  to  be  at  leant  four 
millions. 

The  itrndnrt  of  the  villi  h  eompltcated  :  each  oonsiita  of  a  prolongation 
of  the  proper  mucous  iayePj  covt^rcd  by  epithelium  and  encloaing  blood- vet- 
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Fig.  5S7, 


Ttie  (1  rawing  wun 
taktiti  from  a  pre- 
paratifio  tnjeet«ii  b; 
lioherkiiha,  An  J 
ihnvB  iii  paefa  villui 
a  imall  attery  and 
Tt'in  with  tbe  inter* 
meJinte  capillary 
itetwiuk. 


aeis,  one  or  more  lacteal  Teweli,  and  line  muscular  6breii,  with  a  greater  tsr 
less  number  of  BmaU  grannlar  oorpuiidea  and  fat^ globules,  of  various  ^izes. 


Fijj*    5S8.  —  TsjFCTKU     Licteal 
YiiSELS   m  THE  ¥it,u  ov   the 

A I  tnro  TiJIi  iD  whidb  the  taeteAls 
are  re|n»eDt«d  a»  Ailed  with  white 
iiiib9taD«€  &iid  the  hlmthr^meit 
wUli  (lAfk  if  rum  Tdchmaiiiij  ^: 
Gi,  h,  tbe^  loc'tcat  T^ss«li,  singlp  in 
one  lillofl  and  doable  with  ctqba 
kfOfm  m  the  other  ;  r,  the  hori- 
tatiUd  laeieal  vetweU  with  which 
ihoK  of  the  villi  comtautitciitf ; 
if,  tb«  blood -vesttflft,  cotiflisiing  uf 
Mimll  arteries  and  teioft  with  i^pil- 
larjr  network  between* 

B»  mjt^Usd  lacteal  (shaded  dark) 
in  a  vifltifl,  abowjjig  an  ex&rnple 
n^ffi  verr  eommoii  of  a  looped  uet^ 
kork  a,  which  i«  connected  hy  a 
•itifjle  reflsel  with  the  boriEimtal 
laeteal  teasel  h  x  the  |ireFiArat)on 
waa  made  from  the  intestine  of 
a  joaiig  maa  arbo  died  aaddenlj 
irhiie  dig:eaiion  vaa  going  on  ^from 
W«  Krauat).     ^ 


Fig,  5S8, 


Nerves  have  not  yet  been  demonstrated  in  tlie  vOU,  thongb  they  am  probably 
not  wanting,     Each  villus  reoeiven  on©  or  more  anuiU  cirteriuiL  Wu^  -^V^jsSa 
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diviile^  und  form  upon  its  avirfiLce,  b(»neAtH  the  epitheliam  niitl  Hiuitriig 
liJHmbrMie,  a  line  capillary  tietwork,  from  which  the  bloo<!  is  returned  for  tha 
most  part  by  a  flingl©  vtiti^ 

The  lacteal  liea  in  the  tientre  of  the  villus,  ami  is  in  the  sraaller  villi  aj^uaHy 
a  siiigla  veBHtfl,  with  a  somewhat  eipautled  extremity,  anil  of  coiiMiderA^ly 
[larger  dianieter  tbau  th«  capillaries  of  the  blood-veaabk  aroiiuU,  According  j 
'  to  the  observations  of  Teiclituanij,  there  are  nev&v  more  ihun  two  iutercom- 
ori u I) i eating  lacteak  bi  a  iiiugle  villas  iti  the  hiiinan  subject;  but  both  he  aud 
Wity  tiud  &  oopiu^is  nt^iwork  of  them  in  the  vdli  of  the  aheep.  Goiisid«?nihl» 
ditfereiice  of  opinion  exists  WM  to  the  nature  of  the  ^all  of  the  hicteal  iu  tho 
irilhia,  and  even  a,A  tro  v^hetiier  or  not  aoj  wall  exiBtf)^  and  this  point  mual 
ho  considered  as  ^ti!l  utideternuned.  The  epithehnm  of  the  txIU  i^  of  tUtf  < 
ctdumnar  kintl  ;  tha  cell-w'Eill  is  delicate,  and  the  nucleus  distiiact.  Tho 
nature  of  both  tba  free  and  the  attached  oxtietuities  of  the  cells  is  involved 


Fig.  5S9. 


eai  Irregularly;  i^  tbe  submucous  tujer 

A,  HTQ^  fi«ctiaD  of  three  tabalar  gUads  more  higUy  mftgni&ML 


Fig,   580. — VfiRTrcAL  Srctiof  o» 

BM!r«  or  tKi  E^BPiT  (sligbtljf 
altered  froia  FreyJ*    i|S 

T^^D  villi  are  i^]ire&ented,  in  oatr  \ 
of  wbleh  iliQ  tlilaltd  lA^teal  alone  la 
rcpr«iK?nt<;d,  m  tbe  other  tbe  Llotxl- 
T^jieU  And  lacteal  ar«  both  &Luwn 
tnjectetl,  the  kcUal  whiie^  the 
blo^'d-vefjHrl^s  dark  ;  tbe  e<^oiian  te 
earrifiti  ibrotigh  the  tubular  gtttnd« 
intu  the  j!iU^iiiuc:otis  tifisue  :  a,  thi 
t(tiCti?a1  vcsslIb  of  tbt?  vilh  ;  a';  heto«r 
the  glftUiK  the  borjEOdUl  lacteNl^ 
which  tbcy  jam  ;  ft,  the  <a|jilJHry 
blM>d*Teiiels  nhuit-n  oalj  In  ^me  of 
the  Tilll ;  ff  a  Btnall  ai't^ty ;  d,  a 
vi"1n  ;  f,  the  cpttkellum  eof  ermg 
the  villi ;  /,  the  fiuhstatice  of  tbe 
villi,  prtsciitiug  iuterstices  ivbieb 
coiitaiQ  l]fm|>h-oellB ;  ;/,  tubuliir 
gliiods  or  crjptii  of  Lieburkubnt 
Bome  divided  ia  the  midille,  others 


in  some  doubt.  At  the  free  extremity,  they  preient  to  view  a  thick  Ujer 
of  substance  with  vertical  strim^  which,  on  treatmcDt  with  water,  swells  out 
aud  loses  ita  atriated  appet^ranoe.  Thin  layer  was  fir^t  recognised  by  Kdl- 
liker  and  by  Funk©,  who  both  oonaMer  the  Ktdie  to  be  minute  perforating 
cunals  ;  while  Brettauer  and  Stein aoh,  nod  likewise  Henle,  maintain  that 
they  are  rods  coni parable  with  cilia.  Brilcke,  previous  to  the  discovery  of 
the  striated  body,  a<lvanced  the  opinion  that  the  epithelium-cells  were  alto- 
gether open  at  their  free  oxtremities,  and  that  each  eotnmniiicated  likewbe 
with  the  interior  of  the  villus  by  a  foramen  at  the  deep  extremily,  Brettsner 
and  Steinach  support  Briickc'a  view,  iii  respect  that  they  cousider  the  strinti^d 
body  as  con  Uu  nous  with  the  cull -con  tents,  and  not  with  the  coll -wall,  With 
regard  to  the  deep  extremities  of  the  epithelial  cell?,  Ileideidiaiu  believes 
thut  he  has  obaerved  them  prolonged  into  fine  threads,  nhich  communicate 
With    irriinches  of  anaatomoiiin;^  connective  tissue- corptisclesi,   and   conaidera 
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tbalj  by  means  of  deep  biraDcbea  of  the&e  anastomosing  cells  opening  into  iho 
cavity  of  the  lacteal,  a  channel  of  odinmiiiiicatioa  is  eBtabtLMht!i>d  between  tho 
lACteal  and  the  tturface  of  the  villua,  Thb  view  baa  met  witli  Bome  acot^pt^ 
iinee  from  its  Beeming  to  oifer  an  explanation  of  the  modi^  in  which  particli^i 
yf  all  are  oou  ri^yed   from   the  intestiiie»  into  the  lacti^^iUs  ;  but  it  c^Jinot 

Fig,  SIO- 


W'  ^{ 


A»  nerk'S  of  the  cjfliiidiicai  etiHI^eHal  celb  B^^i^rRted  from  a  tIIIiw;  ^  UmitLug  or  culi- 
tzuUr  nitsniliranif  or  Uitdt-r  m  i^n  pa^ftiDg  ov^r  ilw  fn^  ends  (if  die  celi^ 

11,  tome  cif  the  «aiii«  cells  trcAt^d  with  waUr ;  in  1  and  ?,  and  al  a,  in  tli«  left  Imnd 
»erjf  i  uf  ccilli^  the  strmled  nr  [Nsruas  Ixpftier  ia  swa ;  imd  al  6,  in  tJifl  latter^  pellucid  dmpA 
of  Diucus  wlileh  bavir  ^CftLiiped  fruiii  tb^  ui^lla, 

At  preteut  bu  coiimdcred  as  satis fiictorily  efitablUbed.  The  mtiBetilar  tiatue 
nitbin  the  villi  vfbs  fif^t  discovered  by  BrUake  i  it  <}0i]BiatB  of  a  thin  stratum 
of  amoolh  fiHres  dinpcised  lot} i^imdin ally  round  the  eommencemeut  of  the 
bieteala,  Althoii'^b  not  always  discernible  in  niHn>  tbase  61vreB  are  distinci 
in  ituJUQals  ;  and  in  them,  on  being  sitimulLteJ,  they  produce^  according  to 
Briicke,  a  very  obvious  retraction  of  the  villi 

During  digestion,  the  epithuliii]  celk  become  tarhid  with  minnta  oil-dropa 
in  their  interior,  which  otis^cure  tbeir  nucleL  The  tissue  uf  the  villus  Itself 
becomes  turbid  in  like  maunt^r  ;  and  clear  globnIeFi  nmy  ftlio  be  obj43rved, 
hoih  in  the  epiih»lial  cells  aiid  deeper  tissue ^  which,  howeTer,  there  seems 
mumm  to  believej  are  formeil  by  the  ruT*Dijjg  together  of  smnlltr  particles 
ftfter  d^ath.  KoUiker  and  Doudera  have  both  obiierved  minute  pariicle4  of 
oil  in  their  pusnge  through  the  striated  body, 

A  full  hiblbgraphy,  on  the  ««hje<;t  of  the  villi,  U  given  ly  TcichinaDti  in  hU  work 
"daJi  H4iigadei^j^tem '*  (Id'}])^  pp.  7?  et  H«q.  ^  and  the  quoi^tiocts  at  issue  arc  fiitly 
dlif'ti'v^«d  in  EUlIiker'^  QGwebelehre,  4th  edition,  ami  ilenle'^  Syiilctn.  Atiatamie.  See 
ai^o  Frey,  in  Zelt^h.  f,  Wiit«eniM?h.  ^ologle,  vol.  xiVi.  IlcidcDLtjLirv'i  p^ptr  m  m  Mtdu* 
acbott'i  l^nt^r^ucliuti^eii  z.  Naturlcbre.  vol,  iv.  Peculiar  epithelial  fell»*  with  deeply 
hollowed  cup'«ha(ied  exireniitie^,  kiavc  been  pointed  out  hy  H<3a!c>  tatervpened 
amotj^  llie  ^tbera.  It  iii  vet  nnt^i^rtaia  whether  they  are  a  distinct  kind  of  eel^  or 
euly  a  pecuUar  condition  of  the  ordiDary  aeft, 

3.  GiandA, — ^The  gland  tUar  structures  found  in  the  mueouii  coat  of  tho 
amall  intestine  are  the  crypta  or  follicles  of  Lieherkiihn,  the  solitary  glands, 
the  patches  of  Feyer's  glands,  und  Brmmu^H  glands^  tho  laut  bein^  peculiar 
to  the  duodenum. 

Tlie  erypU  of  lieberkuhn^  the  anaallest  of  these  glandular  structures^  are 
found  in  every  part  of  the  small  luteitine,  between  the  villi,  &nd  surroiindiiig 
th«>  brger  glauds.  Thi^y  couniat  of  minute  tubea^  closed  at  their  attached 
e^treuiity,  and   placed   moro  or  Imn  perpendicularly  to  Ihi^  %'<a:d;&fs^  ivg» 
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^hich  iht»y  open  hf  imnll   orifteea,     Thej  appear  to  be  analogous  to   U^e 

tubuli  of  the  itomjiclij  but  they  nrtj  plaeeii  farther  apart  from  eacli  othor,  and 
are  somwtimei  bulgetl  iiiferioHy,  but  are  banlly  ever  divided*  Siutilat 
tiibnJa^  a]Ho  occupy  tlie  wliule  tnuoovis  metabrane  of  the  lar^e  intestiue. 
The  crypti*  of  LieberktUm  vary  in  leugth  from  the  ^^^^th  to  tli»  /utK  of  a 
line,  ami  their  diameter  b  alxjiit  ;*'„th  of  a  lioe.  The  walls  of  the  tubei  are 
thiu^  and  liued  with  a  columair  epithelium  :  their  cont^^nta  are  fluid  atid 
tratinparent,  with  grauales  iiitersiperaed,  and  they  never  coutiun  fat  Thete 
crypta  are  jiometimu*  filletl  with  a  whitish  substance ,  which  moat  probably 
couMsts  chitilly  of  desrpjamated  epithelium  and  mucUK. 

The  aijmiHfittd  gUtufh^  or  ghiiuh  of  J'eyi'V  (who  disioovered  and  deacribetl 
them  iu  1677)^  are  found  in  groups  or  patcheSj  Iiavitig  an  oblong  figure,  and 


Pj>.  ilOl  A.  Pi|r.  5S1  A.— Fatcu  or  ?ETMa*8 

Ql.A!tD6^1ir  Tnj£  iLKVIt. 

Thii  figure  represeiito,  aome- 
wliat  dUjsmmiaaiieattj;  and  ef 
the  natunil  hi^^t  a  p;itch  of 
Ptycr^s  glnnds  from  nwti  tKe 
i^idJIc  at  ttie  ilifum  of  a  jouog 
Buliject :  in  the  lower  half  of  the 
fi^urij  tlie  mneoun  iDemhrmiieaiid 
tHeg1aiid»  ha v«  been  remoY«d  by 
diat^eoiiotif  showing  tbe  impret" 
tAQti  teft  by  the  Fmtcb  of  glaudji 
bj  the  oandensHtlon  of  the  enb- 
(imt^uB  lliant :  the  piec«  at 
ititeatiae  haring  be^ii  oj^ned 
abn^  itft  mesenterle  border^ 
the  blood -vcfi^lfl  are  seea  ad- 
TaiioiDg  from  the  aepamted 
marglua  towatdi  the  centre. 

TaryiDg  flnom  half  an  inch 
to  two  or  even  four  inches 
iu  length,  and  being  about 
half    an    iuch^    or   rather 
more,    iu    width.      These 
patches  are  placed  length- 
ways in  the  intestiue  at  that  part  of  the  tube  most  distant  from  the  mesen- 
tery ;  and   hencej  to  obtain  the   beat  tIww  of  them,  the  bowel  ahouid  be 
opened  by  an  incision  along  ita  attached  border. 

The  {matches  of  Peyer^s  ghmda  coimL^t  of  groups  of  small,  round,  datteneil 
vehicles  or  capsnle."!  cumposed  of  a  tolerably  thick  and  lirm  wall  of  counective 
tissiue,  UKUaUy  filled  with  a  whitinh  or  rather  greyish  aemi-Huid  matter,  con- 
aiating  of  round  nucleuted  cells  and  free  nuclei,  a»d  situated  beneath  the 
tnncous  membrane,  the  surface  of  which  ift  dt^prejssed  into  little  shallow  pits, 
at  or  rather  und«r  the  bottom  of  which  the  capsules  are  placed.  TiiC  inter* 
mediate  surface  of  the  membrane  is  beset  with  villi  and  Lieberkilhn'a  crypts  : 
the  villi  are  aUo  sometimes  found  even  over  the  capsuleB,  and  the  erypt*^  are 
collected  in  circles  around  the  capaules^  but  do  not  communicate  with  theni. 
Opposite  to  the  patches  of  Peyer's  glands,  the  mneonFj  and  areolar  coats  of 
the  in  tea  tins  adhere  more  closely  together  than  elsewhere^  so  that  iu  tho?^ 
bitimtions  it  ia  imposi^ible  to  inflate  the  areolar  eoat.  Fine  blcNDd 'Vessels  are 
diMtributt^d  abundantly  on  the  walls  of  the  capsules,  and  give  off  still  finer 
(^pUIfLry  branches,  which,  supported   by   a   delicate   network   of  connective 
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iidjtpr^ail  through  the  canity  of  ex^ch  eapaule  ftmang  ita  senii-fl  iiid  conttiuts^ 
Uttt  aro  dia|MMe(l  pritidpmlty  in  liii^a  convtr^iiig  to  tUe  cenirir.  In  aome 
Mibjects  them?  fttiall  CApsulen  are  found  at:ut»Bt  tiiupty,  anil  tJieti  tbf^  uro 


Fig.  liBI  D. 


F^.  EJ*1  B.  —  K?rLARa«n  ViKW  Of  a 
rf^KT  or  A  Patoh  ur  Psf sK'i  OMViva 
(from  B.iehmK      ^ 

The  iituiktted  |»iiri  of  tlie  figar^  iKctws 
lilt  aurfaea  of  tbe  lulestind  rotici^ufl 
Bietnbmaii  io  the  vicinity  af  llie  p^toU 
il£6ii]>ied  bj  TiiLI,  jLud  betw<?en  ill  em  ttie 
iinfiofr*  of  the  cry  pit  of  Lk'tHLTkiihn  ;  Ibe 
li^Kter  t*iirt  cif  the  figur^i  in  which  about 
n  dtmen  of  Peyrr^s  vesieU!*  mnv  be  leeD, 
is  «lmi  beatil  witb  tMIL  athI  ia  thi^^  part 
the  cryptB  of  Lieb^rklltui  are  ftrraaged 
ohieiy  in  cirolw  i^und  the  rea;etea« 

(lifHault  of  (listed  I  on.  They  are 
ti9Hi%Uy  eutrrtjiy  closed  ;  \mi  the 
tslder  Kmu!)t)  ob^rved  that  iu  the 
pig  they  wt^r^  occasion sklly  open, 
and  E  31  oil  lav  observation  was 
tuAcie  by  Allen  Thoinflon,  not  only 
iu  the  pig,  bnt  in  the  human  intti»iitie  al^o. 

The  lacfaal  plexu^ea^  wbioh  are   aHund^mt  in  the  whole  extt^nt  of  the 
ijiti^fitiiief  are   especiidly   rich    and    «»ji(HMed   of  wile    Teasels   where    they 


Fig.  592, 


Fig.  S92.  — Tkavs  V  Kill  Bwiy 

noSl  or  iMJKOtKli  Plf  Mll*S 

QLAiri»«   (Croiu    KoUiker), 
m 
I 

The  imidng  mm  taken 
from  »,  preparfttioa  luJifl^  hy 
¥nf  I  it  rtppfstuta  Iho  fine 
eaptllary  netwnrk  B]irtsBiUng 
fitoiii  the  itur  roil  tilling  1i1<km1^ 
rmrli  into  tilt'  iDteilrir  of 
liiree  Peyera  mpsui*?*  frwra 
tlie  iateeliae  of  tbe  nthbit. 

■arroimd  the  closed  fo)- 
lides^  io  cloEtely  indeed 
thafc  these  may  be  said  to 
be  imbedded  in  them  ; 
but  the  lactealn  do  not 
pectetrat<r  thts  capRides  aa 
the  ca^iillary  blood- vea^ 
iek  do. 


It  was  formerly  pre- 
iom^  vithoul  qaeistion 
Uitil  Pcycr'jd  and  the  other 

t^Uuicd  f0Uie£e«  ia  the  aUmcuLiTy  timet  coiifitttated  a  peeatlar  capsular  fgrm  of  eeeretli| 

gknat;  but  fince  the  dw4;ovcry  of  eapiilarie*  iti  their  Interior,  and  of  the  rich  supply  of 
ab«orbenta  artiutid  them^  it  han  been  iiuppoftcd  that  they  might  be  more  Immediately 
e«mne«'W  with  the  lyraphatie  wyHlcm,  This,  however,  U  by  no  meanfl  proved  t  fnr» 
alihuugh  the  mteriot  of  the  capsuLca  caa  no  longer  be  eoin[iaFcd  with  the  c»vitie»  *-' 


lift 
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opam  gbniifl,  tlicre  h  not  inlflciaot  eddeTioR  to  show  wheikcr  their  oontcuifi  piJtt 
Into  t!i«  InteRtiaal  tuhe  or  mt^  the  1act«ak,  from  vliich  th«y  a^  m  i?nmp1et«L/  sc-p^* 
rilled  l>y  ItiterveQin^  iejcture.  The  faeU  wtiicb  have  bee^  nscertaineil  qm  to  their 
miDtjt^  structure,  and  the  nature  of  their  coiU«rit»,  fleem  U^i  bring  tbem  r&lhei'  Mtider 
the  cle»«!ripLion  of  v&aciiliu:  gUnd*.  It  may  farlhor  he  At4tcd  a*  a  point  of  aitalogy 
1>etwcen  ihem  and  those  Htructures.  that  tbe  |i?|j»id4  of  Fever  l>elong  chiefly  to  juutb. 
Aft<ir  middle  life  they  bccoma  mi>re  or  Jcdi^  flaecid  and  emptyi  aad  hiive  generally 
<^izip1etcl>'  disappeared  ia  adviiH^ed  iiga. 

Fig.  J^OS. 


Fig, 


>l»3.  —  VEHTlCAt   StqTtOM   or   A   POKTJUK   OF  k   PaTCH   UP   rKVKIl'a   OLAKrS,    WITH 

ilitj  L  ACT  IS  At  Vesbku  iitjEOTKU  ^froin  Frey).    ^ 


The  spetjimtn  fn™  which  the  dmwiriii  wna  made  wjih  obtained  from  the  hody  of  &  man 
of  twenty  yfara  f»f  iifcte  wh<nU«d  siiddt^tJ)'  from  tin  itjjniyt  ^^^^  is  from  the  lower  pflrt  of  the 
ileum;  the  epUliialiuuif  nut  re|irc^-iil«?d  in  ihu  origiQal^  U  tnttoiiiiced  diivgnLitimHtii'iiMj  in 
one  paf  t  ^  a,  villi,  with  their  Lietvak  left  while;  6,  sotne  of  the  tubular  glands;  c»  the 
ujubcuIjit  l&jer  of  the  mucous  nieitibrAUfl  i  d,  ibe  cupola  or  pr^^^ieoiiiig;  |Kirt  *>£  Fc!>H'r'« 
vesicit'H  ;  «,  their  oenlt^l  caviiipB  vr  eub»Uiiiae  i  ft  the  reticulated  laeteiil  TtaivJB  oecujiyin^ 
the  *' lymphoid"  tissue  between  the  veek-lea,  joli^ed  above  by  the  laetenk  from  the  vtlU 
and  mucous  «urf^ce,  and  ^»auing  holnvt  into  ff^  the  retlcMlnted  loeteak  under  the  vcniclt^ 
of  Peyer,  which  p^£B  int'>  f/,  the  larger  Lw^teaU  of  the  Bub  mucous  layer  t. 

The  ohBcrvatlons  of  Frey  fttid  HIb  have  further  shown  that  in  the  tntervala  between 
the  glands  of  Ptjyer  nnd  those  of  LleberkUbHj  and  uUo  in  the  Kubjitanco  of  tlic  villi, 
the  intoritieea  of  the  retlform  tiflsoe(aeo  Histology,  p,  l^ntix)*  are  everywhere  occnpied 
by  ^raonhr  celU  of  tlic  ai^e  atid  ti[>|>e:L ranee  of  lymph  {.'ell^,  uud  vt^ry  similur  to  tbo^e 
coivtaiiied  in  the  enpnulea  of  Peyer'a  glands. 


In  all,  from  twenty  to  thirty  of  theae  oblotig  patchea  may  in  geucml  be 
founJ  ;  but  in  youug  peraons  ^lyuig  in  health,  as  muiiy  aa  forty-3vd  Jmve 
bwon  ob^^erved.     They  arw  larger  and   pbicwd  at  shurtor  tlistauces  from  titich 
othur,  m  the  lower  pait  of  the  ileiiiu  ;  but  iu  the  upper  portim  of  thi^li'l 
lnt«Htiti6  and  in  tbe  lower  end  of  the  jejuuum,  tbo  psttchos  ocour  less*  mi&\ 
hb&  froquisutly,  become  amallor,  and   are   of  a  uearly  circular   form  ;   thoj-J 
may,  however,  be  discovered  occa^ioually  iu  tho  l>wor  portion  of  the  duo- 
lieu  um< 
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SiiU  smaller  irr^^uUrl/  shaped  clusters  of  tli©^  capanlea  ara  foim  I  *crit* 
i^r*Nj  ihrou^hont  the  iuteBtiue,  luid  loay  Vh*  rei*Hnlt>'t  ais  tr^nsitioiii  to  the 
iiuit  for^ti  of  gliitjds  uumod  S'tlitary, 

Fif.  59L— Ltmpwoih  om  RiTiroiii  Tisswit  of  *^' 

TDK  IntiEsTi^At.  Mcoors  Ali^iisnA3ri  uf  fns 

Th«  figure  refireieata  a  eroas  section  of  a 
imiti  fragment  of  llie  muc^^iuit  niem^imoe,  in- 
duding  une  i^iitirtr  cr^i>t  t^r  LkWrki^hit  and 
jiftHs  tif  ftercmJ  oUii'i^ :  a^  cn?ity  of  ttie 
luljnJur  gUniiia  &r  cry|»U ;  &,  n^oe  of  tlii?  tioiog 
|rpiilieti?i]  eeHii ;  r^  ^^^  Ij^tupliiHd  or  retirorm 
DfiiM^tfK,  uf  wlikli  ^oiiie  am  eiuptj^  mnd  otherv 
occtit>k>fl  by  lymph H^l Is,  v  At  tf. 

The  jofifary  grfait^fji  (gland  nlre  £o1i- 
t&ruB)  ane  soft^  white,  rotinded,  aud 
tUghtly  promiiiedt  bodies,  uboiit  the 
BiXti  of  a  millf^t^^odj   which  ure  fauiid 

*C4tiort*d  ov^r  the  mucous  raeaibtHiitj  in  ever/  part  of  tK©  stimM  iiitt'«tine, 
Thtjj  are  found  ou  the  mo«oiiterie  as  wtiO  as  ou  th«  free  border,  liet^etju  und 
upon  ihi3  vtdv'uhs  conuiveutisa,  and  aro  r^ither  luor^  iiumerotiH  iu  tho  lower 
portion  of  the  bowel.  Th«jf*e  auiall  glands  have  iio  orifice,  but  consist  of 
closed  ?ti-<icli3a  or  ca^iaiileR,  exactly  resembling  thoae  foruiitig  tbt^  cluiiters  oi 
Ptiyer'B  gbrnda,  baTiiig  rather  thick  but  mmly  detttnictibk  walk^  and  usually 


"c; 
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Vig.  595* — SoLttiar  VtftieiTLiit  Qhntn  op  tri  Smill  TirrMt-  Pig.  505, 

Tiaa  {{v&m  Boilim.)    ^^ 

The  b^fhlfr  part  of  the  figare  r*pr^««il«  the  el^rattim  pfo- 
dltfitd  h|  lh«  glmid ;  o»  lli^i  a  few  rilli  are  ncen,  and  on  llit 
Ban^aadilif  tnrface  uf  the  mucous  meiubrAne  nuiucrgui  tiUI 
and  CTfpU  of  LteWrkQtiu. 

Contaioiug  in   tbeir  iiiterior  an  opaque^  semifliud  milv 

Httiiife,  tf^hicb  abounds  iti  cella  and  fine  grauuleii.    The 

free  surface  of  the  cap^tdf^fi,  whit^h  is  itli^htly  ek-vated 

when  they  are  full,  is  beaet  with  tho  iMtestiual  vUli ; 

mu4^  placed  around  them  verj  Irre^iiliyly^  ate  seen  the  open  tnotitha  of  the 

crypt*  of  LieWrkUhriK 

Bn^nnir*s  ifleitith  are  aina!l  rounded  compound  glindB,  Br.'^t  pointed  i>ut  hy 
Bruttuer,  which  exiat  In  the  daodetinm,  whore  I  hey  are  most  numeiou^  at 
the  upper  tud,  in  general  occupying  thickly  a  i^paca  of  some  inches  in 
extent  frum  ttie  {>ybiriia.  According  to  iluBchke,  a  fts^  of  them  are  alno 
f^und  4|uiie  at  ttie  cotuuienceinent  uf  the  jt^junump  Thej  are  imbedded  in 
the  ati!^ilar  tunic,  aud  mny  bd  ex  posted  by  dt^sectiug  otf  the  inu'^cnlar  co.it 
from  the  outalde  of  the  inteBtine.  They  are;  true  compound  raceinr^o 
ghindi,  eoDUating  of  minute  lobulea,  and  coutaining  branched  ductN^  wh(4^h 
o^ten  ujiou  the  inner  »urfiice  of  the  iute«tine.  Their  s^rt>tiin  is  an  alkalitie 
nuien^  iu  which  there  are  no  formed  elements  ;  aul  it  haa  no  iligeBtive 
actioti  upon  coafulated  albumen.      (KoUiker.) 

Vf^ad*  nnd  i^rrr«'^.»Tlie  brjmche^  of  the  ma»cntenc  artery,  tiavlug  reachetl  the 
att«cbed  border  of  the  Uitiis^iiae,  |ij;uu»  round  iU  aidei,  diriiliag  into  oum^roiis  rami^ 
icaLl<iti»  atiil  frcquentlv  aaaatomCNin^  at  ita  frc«  border.     Most  of  the  lar^x  Vvr^wSoKib. 

^  It 
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run  immoilUM)'  bpticath  Ute  serows  tmilc ;    muny  ijierre  the  muBcyljir  ooat,  i 
pt^'iiig  It  wii.1t  veM»eli»  »?  ihtj  p^A^*^  utiJ   bnving  entered  lUe  girHiiiticoiia  ftreulirl 

_  Pig.  5M.  Fig.  596. --EifLARGmD  Vttw 

or     (^KE      or      BftrirKSH^a 

DcoPEJicM  (from  Ftty}. 

Tbp  miim  dact  ifl  M^en 
itiporiarlj ;  it«  bian^i^beft  are 
el^eii^iiere     bulden      bj     the 

)ay<!r,  mmify  la  it,  so  n  to^ 
fortn  a  cla^e  oat  work.  fW>m 
wiikb  Biill  Hni&ller  re&^eU 
pjLftd  oa  mto  the  mueouB 
cotit,  R»d  tcrminnte  iti  the 
Ciipjlliir)"  n^jtwcjrk  of  tha 
fMa,  rilJi,  and  glands  of 
ibat  zneoibfUtie*  iff'bkb  is 
the  ino^t  roscular  of  all 
tbe  intcfltinal  ti^uej».  The 
it&e  oa  pi  I  lanes  of  the  mas^ 
cufar  eont  «re  arranged  In  tvro  layers  nf  obTong  meshw,  which  aecompany  and  oat- 
respond  In  direction  with  the  longitudina]  and  circular  muaeukr  fibres.  The  Tcina 
a(!'ct»jupiinT  the  arteries. 

'I'lve  (d>j<m'ftetifjf  of  the  mtestine  mnj  be  conveniently  distinguished  an  those  of  the 
an<^0UB  tnembnine  nnd  ihoiw  of  the  mui^t^iilnr  walla,  Tho^e  of  the  todcous  oieiii* 
'"lirjino  form  n  eoplona  plexui*  which  pervad<?*  both  the  lopcona  and  fiabmucoiia  layers, 
the  largest  vcBsela  being  thg*e  which  are  m  th©  latter  laycjr;  but  there  is  not,  In  thv  | 
htiinan  anhjeet  at  lea^t.  the  sanie  diatlnci  diTision  into  two  strata  wliicb  bos  been 
fimud  in  the  ^lornAcb  (Tcichmann).  With  regard  to  the  abaorl>enta  of  the  tnnscnUr 
wivlUp  It  h^  been  stated  in  A  former  pnrt  of  thi^  work  (p*  491)  that,  according  to  the 
coQL'urrent  account*  of  tiic  vsri^iUJ*  iuTcstig^tord  of  thia  sabject,  the  absarbeuta  of  the 
mic^tlne  are  in  two  Atmta,  vm.f  those  of  the  suhmueaua  hiyer  already  mentioned, 
and  a  subserous  aet^  following  principally  a  lougittidinal  direction  bencuth  the  peri- 
toneum, and  having  only  an  interrupted  eommunycatioii  with  the  other  through 
intervening  trunks;  but  more  recently ^^  a  paper  by  Auerb^ich  ha^  appeare<K  in  which 
it,  in  stated  a^  t)ie  result  of  tran^^parent  mjeelkuMT  that  the  ooly  truly  subperltnaenl 
piexuR  whieh  exists  is  confioed  to  a  strip  in  the  imraedinte  ncighb>urhood  of  the 
tne^enlery  ;  tbat  the  longitudinal  plexus  seen  by  previous  ob^orvcrrf  is  really  Biiunted 
hetwi^en  the  eiriitilar  and  Inn^itudiruil  muflcuUr  coat^ ;  and  that^  heside.-^  tbis,  there 
are  likewise  copioujt  aiid  eloi^e  minnte  capillury  plexii*ea,  threading  the  whole  think- 
nt^s^  of  the  muscular  walla,  in  complete  continuity  with  the  mucou?  ah^orbenti*.  and 
throwing  their  contents  into  those  larger  ressek  the  position  of  which  had  been  mis- 
nUidenitoad.  I'o  the  vrhole  of  this  series  of  absorbents  Aocrbach  give:s  the  name  of 
**  Interlaniinar  plexufln"     (Virchow'ei  Arddv,  voL  xxxiii,  p.  3  40.) 

The  nervt^  of  the  e-mail  mlt.*H<tine  are  ehiclly  derived  from  the  superior  meseoteHG 
plextw  (if^ee  p-  702).  'riiis  plexus*  h  formed  superiorly  by  nervous  branches,  of  which 
those  in  the  middle  cotne  from  tlie  cceliac  plc:xuj>(.  and  the  lateral  ones  proceed  directly 
from  the  semilutiar  ganglion.  The  plextis  and  plexiform  branches  into  which  it 
divides  cling  at  firat  very  closely  to  the  larger  divisions  of  the  superior  mesenteric 
artery,  especially  on  their  anterior  surface,  and,  dividing  siinikrly  with  the  ratnifl- 
eations  of  the  arteric?^  the  branches  of  tho  nerves,  retaining  still  a  wide  plexlfonn 
arrangement,  pass  onwards  to  the  diffcreut  parts  of  the  intestine  between  tbe  two 
folds  of  the  mesentery^  and  finally^  separating  liomewhat  from  the  blood-reii«1i,  reaeh 
the  intestine  in  very  numerotis  branches. 

In  regard  to  the  nervnus  dijitrihution  in  tho  coats  of  the  intestine,  two  recent  dia- 
coverlcjj  of  comidcrable  interest  have  bcea  made.  One  of  them,  for  which  we  ^re 
indebted  to  Auertiach.  i^oniitits  in  tbe  observation  of  a  peculiar  nervous  pkxita,  rieh 


in  gMiglioH'CelU,  wliioli  in  Biltiated  Wtwe<?ii  tbi>  drcular  and  longitiiiltnAl  miisculjir 
Bhies  of  the  iateHtinis  and  to  which  tie  hiv«  ihi*rofore  gtren  tb*  tirtm^  of  **  plot  Hi 
m>  enter  lulls/'      For  tt^e  other  aU^crvutiaii  we  ;u-e  indebied  ict  AleUsueiv  wbo  h)^  ilU^ 
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Tb^  drnwliig  rrprei«»t«  three  ijerfcrat^  gw^hm'i^  iii»awi  Qtilttd  by  Mvernl  nervaui 
ecrdm,  of  wkieh  Ibe  tbkkest  it  &Lio  [^erfofakd,  fonutng  the  "(jlexoi  m^ei^tencui/* 


Fig^  6^  B.— SM4£>t  PoRTiQir  i>F  Mjiifl^ivvA's  ^usMucoiri  Hbrvoitb  PiBxuB  r&OM  tits 
Irtestiiix  of  a  Child  {fram  KoLlikef),    afQ 

Two  gioflls  «T«  repris^ated,  of  whkh  the  <!el1i  mre  sees  iproadbg  Into  Ibe  nerfc-ttrigit 
e«iiikte(«d  with  the  guiglk  t.  Ibe  fusirorm  part  idea  tn  lJi«  nerre  tirigi  are  sm&ll  C0iirie<:ttre 

eoTftfod  1  i«ef>iid  ticbij  giinglmted  ptGius  of  oeirea  titiiMad  In  the  (^nbmncona  layer, 
«nd  whicb  U  found  to  mmmnmcvXQ  freely  with  the  plexus  rajeutcficus  of  Aucrbat^h 
ttj  mc&n*  of  Uie  turger  branehcf.  jiotli  plcjcuaefl  extend  through  the  whole  length  of 
Ibe  inlafUne^  from  the  t»j1oros  to  the  ftnoa.    ^Kotllkcr,  t^p.  di*  pp,  130  and  43:^.) 


THE  LA.R01  tKnariKB* 

TEie  Ur^^o  In  teat  in  0  extend  jt  from  Qio  termination  of  tbe  ikuto  to  the  a^nun, 
rt  ia  iilvidod  into  Urn  oaecum  (InduiHng  the  vermiform  appondix)^  the  colon, 
ftnd  tho  rt^ctnm ;  and  ibe  oolon  is  a^aiu  subdividetJj  accord iui^  to  its  direction, 
ill  id  four  p^rtA^  e&Uod  the  n^oeudtug,  trans  rerde^  and  descending  colon,  and 
IJitt  flgmoid  £&xure. 

Tbt  length  of  the  Urgfs  intestine  ie  ii anally  alwtit  fife  or  iix  f^et ;  V 
•bout  OD£-fiflh  of  the  whole  li.itgth  of  the  intej^tinal  canal.     Ita  dim* 
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which  greatly  exceedB  that  of  the  small  iuteatine,  vnries  at  different  points 
from  two  inches  and  a  half  to  about  one  inch  and  a  half.  It  diminishes 
gradually  from  its  commencement  at  the  ctecnm  to  its  termination  at  the 
anus;  excepting  that  there  is  a  well-marked  dilatation  of  the  rectum  just 
above  its  lower  end. 

In  outward  form,  the  greater  pait*of  the  large  intestine  differs  remarkably 
from  the  small  intestine ;  for,  instead  of  constituting  an  even  cylindrical 
tube,  its  surface  is  thrown  into  numerous  sacculi,  marked  off  from  each  other 
by  intervening  constrictions,  and  arranged  in  three  longitudinal  rows,*  sepa- 
rated by  three  strong  flat  bands  of  longitudinal  muscular  fibres.  This  saccu- 
lated structure  is  not  found  in  the  rectum. 

For  the  sake  of  convenience,  the  description  of  the  rectum  will  be  reserved 
till  that  of  the  rest  of  the  great  intestine  is  completed. 

The  Cjecum.  The  intestinum  csecum,  or  caput  cmcum  coli,  is  that  part 
of  the  large  intestine  which  is  situated  below  the  entrance  of  the  ileum.  Its 
length  is  about  two  inches  and  a  half,  and  its  diameter  nearly  the  same :  it 
is  the  widest  part  of  the  large  intestine. 

The  csBCum  is  situated  in  the  right  iliac  fossa,  immediately  behind  the  an- 
terior wall  of  the  abdomen.  It  is  covered  by  the  peritoneum  in  front,  below, 
and  at  the  sides :  but  behind  it  is  usually  destitute  of  peritoneal  covering, 
and  is  attached  by  areolar  tissue  to  the  fascia  covering  the  right  iliacns 
muscle.  In  this  case  the  caecum  is  comparatively  fixed  ;  but  in  other  in- 
stances the  peritoneum  surrounds  it  almost  entirely,  and  forms  a  duplicatare 
behind  it,  called  nieso-ccbcum. 

Proceeding  from  the  inner  and  back  part  of  the  caecum,  at  its  lower  end, 
is  a  narrow,  round,  and  tapering  portion  of  the  intestine,  named  the  appendix 
ececi^  or  appendix  vermiformis.  The  width  of  this  process  is  usually  about 
that  of  a  large  quill  or  rather  more,  and  its  length  varies  from  three  to  six 
inches,  these  dimensions  differing  much  in  different  cases.  Its  general  direc- 
tion is  upwards  and  inwards  behind  the  caecum  ;  and  after  describing  a  few- 
slight  turns  it  ends  in  a  blunt  point.  It  is  retained  in  its  position  by  a  small 
fold  of  peritoneum,  which  forms  its  mesentery.  The  csecal  appendix  is  hol- 
low as  far  as  its  extremity :  and  its  cavity  communicates  with  that  of  the 
caecum  by  a  small  orifice,  sometimes  guarded  by  a  val vulvar  fold  of  mucous 
membrane. 

This  appendix  is  peculiar,  as  far  as  is  known,  to  man  and  certain  of  the 
higher^apes,  and  to  the  wombat ;  but  in  some  animals,  as  in  the  rabbit  and 
hare,  the  distal  part  of  the  caecum,  being  diminished  in  diameter  and  highly 
glandular,  may  represent  a  condition  of  the  appendix. 

IleO'Ccecal  or  iUo-colic  valre, — The  lower  part  of  the  small  intestine,  as- 
cending from  left  to  right,  and  from  before  backwards,  enters  the  commence- 
ment of  the  large  intestine,  with  a  considerable  degree  of  obliquity,  about 
two  inches  and  a  half  from  the  bottom  of  the  caecum,  and  opposite  the  junc- 
tion of  the  latter  with  the  ascending  colon.  The  opening  leading  from  the 
ileum  into  the  large  intestine  is  guarded  by  a  valve  composed  of  two  seg- 
ments or  folds.  This  is  the  iUo-ccecal  or  ileo-colic  vahe:  it  is  also  called  the 
valve  of  Bauhin  and  the  valve  of  Tulpius^  though  Fallopius  had  described  it 
before  either  of  those  anatomists. 

The  entrance  between  the  two  segments  of  the  valve  is  a  narrow  elongated 
aperture,  lying  nearly  transverse  to  the  direction  of  the  great  intestine. 
The  anterior  end  of  this  aperture,  which  is  turned  forwards  and  slightly  to 
the  left,  is  rounded,  but  the  posterior  end  is  narrow  and  pointed.  It  is 
bounded  above  and  below  by  two  prominent  semilunar  folds,  which  project 
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m  war  da  toward-^  tbe  <u)ecxiiii  and  (3o1on,  Tha  loTrer  fuld  Is  tbe  larger  of 
the  two  ;  the  upper  U  placed  more  horisonUlly,  At  ©acli  eod  of  the 
ap«rtura  these  folds   ooaleaca^  aud  are   tht^u   pralonged   as  a  siugle  rid^e 

Kg,  5&8,— ViKW  or  fni  Itio-ootte  Valve  Fig.  591 

rKiiM  TBS  LiAoi  IirTiatriTK.     i 

The  figure  ibfivt  the  luweat  p&rt  of  the 
jteuni,  a,  juiamg  the  cfoi:uut,  c^  iitiJ  ih& 
MOenduig  coloai  o^  which  har^  been  Q|>E!iiec| 
aaiteHorljr  «o  aft  to  dmp]»y  the  ileo  colw 
TMltui  m,  the  bwcr,  and  r,  the  «t>iier  seg* 
Bueul  of  the  falvCi 

for  a  flhnrt  diataDce  round  th^  cavity 
uf  the  iutestiiie,  fonuiiig  the  fttrua 
or  rttitiaicula  of  the  Talvt*.  The  op- 
posed  snrfacea  of  the  margtual  fold  it 
which  look  toward b  ihe  ileum,  aud 
are  coutiiitiaus  with  its  niucoua  &ur- 
&ce,  are  covered  like  it  with  villi  ; 
whil^j  Iheir  other  Burface»,  turned  to- 
ward the  large  intettiD^^  am  smooth 
aud  destitute  of  Tilli  When  the 
cis^Qm  is  diateiided,  the  freeiia  of  the 
TalTe  are  alretched,  and  the  niar< 
giual  folds  brougJit  into  apposition, 
io  M  i^mpletely  to  do4a  the  aperture  and  pruvisot  any  reflux  into  the  ileum, 
while  at  the  i>anie  tiuie  uo  hiadratice  ia  offtrred  to  the  pa^  ige  of  additional 
luatterft  fiom  tbeuce  into  the  ^eat  ioteBtuie. 

Each  Jijegment  of  the  valve  oonaiata  of  two  layers  of  muoous  membruuei 
OQutiuuou^  with  each  other  along  the  free  margin,  and  inclutliug  between 
thesiii  besides  the  sabmuooua  areolar  tisaue,  a  number  of  [uuscuUr  tibrea,  oou* 
tinned  from  the  circiiiar  fibres  of  the  ileum  atid  from  tho.^  of  Ihe  large  iiites* 
tii»e  aUo.  The  longitudinal  luu^^colar  &brei«,  and  the  peritoneiil  eojit  take  ui 
pnrt  in  thu  formatioi»  of  the  valv^,  hut  are  stretched  a^roai  it  uninterruptedly 
from  one  intetitiue  to  the  othen 

The  A^*£KtJt^'ti  €iJLoN,  situated  m  the  right  lumbar  and  hypochondriac 
r^otis^  commeucii-^  at  the  cfeoum  opposite  to  the  ileo-czecal  valve,  aiu^nda 
rertieally  to  the  under  surfa<ct»  of  the  liver,  near  the  gp^U-bladder,  where  it 
prooMda  forwArd«  arjd  tht.'U  turn^  ^ibnipUy  to  the  Idft,  forming  what  U 
tiained  the  heiiaiic  liyxuie  of  the  colon.  The  amending  ck^ilou  ia  ftinaQer  than 
the  cHHinmj  but  larger  thnu  the  trannveri«e  colon.  It  is  overlaid  iu  front  by 
noine  eonvoluttoui  of  the  ileum,  aud  ia  hound  down  firmly  by  the  peritoaeum, 
which  pa«Bea  over  its  anterior  surface  »nd  ita  sides,  and  generally  leavea  an 
interval  iu  which  ii^  poateiior  surface  i^  couut^cted  by  areolar  tia.^ue  with  the 
Iweia  coveriug  thi?  qua^Jratus  himborum  muscle,  and  with  the  front  of  the 
right  kidney.  Jn  ^ome  caae»,  however,  the  peritoneum  pasaua  nearly  round 
it,  ftitd  formB  a  distinct  though  very  »hort  right  me^  ocdon. 

na  TftA^svEKSE  cou>3f  paAsei  ftcro«e  from  the  right  bypo^ondrium, 
through  the  upper  part  of  the  umbilical  region,  into  the  left  hy|>^^*^°^^i"^' 
Sometimes  it  is  found  as  low  as  the  uinbilicuii  or  even  lower^  At  eaoli 
extremity  it  ia  situated  deeply  towards  the  b.ick  part  of  the  abdominal 
canity,  bTtt  in  the  middle  it  curveit  forwardH,  and  lies  cloae  to  the  anterior 
wall  of  the  &lxlomen>     Henou  it  do»3ribQ9  an  arch,  tite  concavity  of  irhi<* 
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turued  towrords  the  vortebnd  column  ;  and  it  has  accordingly  been  named 
the  arch  of  the  colon. 

Above,  the  transFerse  colon  b\  in  contact  with  the  nnder  surface  of  the 
liver,  the  gall -bladder,  the  groat  curvature  of  the  Rtomach,  and  the  lower 
end  of  the  spleen,  l^low  it  are  the  convolutions  of  the  small  intestine,  the 
third  portion  of  the  dnodcnum  being  behind  it.  It  is  invested  behind  by  the 
general  peritoneum,  and  in  front  it  atlheres  to  the  sac  of  the  omentum. 

The  DEHOENDiNG  COLON  Is  coiitinuoiis  with  the  left  extremity  of  the  trans- 
Terse  colon  by  a  hndJen  lx;ud  nametl  the  splenic  flexure.  It  then  descends 
almost  perpendicularly  through  the  left  hypochondriac  and  lumbar  regions  to 
the  left  iliac  fossa,  where  it  ends  in  the  sigmoid  flexure.  The  peritoneum 
aflfords  a  covering  to  it  only  in  front  and  at  the  sides,  whilst  behind  it  is 
connected  by  areolar  tissue  to  the  left  cms  of  the  diaphragm,  the  quadratus 
lumborum,  and  the  left  kidney.  It  is  usually  concealed  behind  some  convo- 
lutions of  the  jejunum. 

The  SIGMOID  FLEXUUE  of  the  colon,  situated  in  the  left  iliac  fossa,  consists 
of  a  double  bending  of  the  intestine  upon  itself  in  the  form  of  the  letter  S, 
immediately  before  it  becomes  continuous  with  the  rectum  at  the  margin  of 
the  pelvis  opposite  to  the  left  f^cro-iliac  articulation.  It  is  attached  by  a 
distinct  meso- colon  to  the  iliac  fossa,  and  is  very  movable.  It  is  placed  im- 
mediately behind  the  anterior  parietes,  or  is  concealed  only  by  a  few  tarns 
of  the  small  intestine.  The  t^igmoid  flexure  is  the  narrowest  part  of  the 
colon. 

Structure  of  ike  larfjc  intestine. — The  walla  of  the  large  intestine  consist 
of  four  coats,  like  those  of  the  stomach  and  small  intestine,  namely,  the 
serous,  muscular,  areolar,  and  mucous. 

The  serous  and  areohir  coats  require  no  further  description  here. 

The  muscular  coat,  like  that  of  the  other  parts  of  the  intestinal  canal,  oon- 
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Fig.  599. — Outline  Sketch  of  a  Sko- 
TioN  07  TUE  Ascending  Colov.     \ 

8,  the  serous  or  periioneal  coyering  ; 
8,  y,  reflection  of  this  at  the  attached 
border  forming  a  short  wide  mesentery, 
between  the  folds  of  which  the  blood> 
vessels  are  seen  passing  to  the  colon  ;  a, 
one  of  the  appendices  epiploicn  hanging 
from  the  inner  border ;  /  «»,  indicates  at 
the  free  border  one  of  the  thi-ee  bands 
formed  by  the  thickening  of  the  longi- 
tudinal muscular  coat;  the  dotted  line 
continued  from  the  margins  of  these 
bands  represents  the  remainder  of  the 
longitudinal  muscular  coat,  and  the 
thick  line  within  it,  marked  e  m,  repre- 
sents the  circular  muscular  layer;  m, 
the  mucous  membrane  at  the  flattened 
)>art ;  r,  the  crescentic  bands  or  inden- 
tititms  which  divide  the  sacculi. 


sists  of  external  longitudinal  and 
internal  circular  fibres.      The  longi- 
tudinal £bres,  though  found  in  a 
certain    amount    all    round    the   intestine,   are,   in  the  ciecum  and  colon, 
principally  collected  into  three  remarkable  flat  longitudinal  bands.     These 
bands,   sometimes  called  the  ligaments  of  the   colon,    are  about  half  an 
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inch  wide,  and  balf  a  liue  tliick  ;  tliey  comm«noe  iipou  tlits  esttremily  of 
Ibfi  decum,  at  tlie  attack itR^n I  of  tlie  TtfrfiiLTorm  appendix,  uud  luuy 
be  traced  along  the  whok  leugih  of  th^  ciuloii  tk^  far  as  tlm  ci>mmoiiCij* 
iticot  of  thti  rtictum,  whara  tliey  8i>r<,^d  out|  sr>  oa  to  auirouiii  that 
part  of  the  iiitestioal  tuhu  ^^Ith  a  coutiniiuu^  layer  of  luiigttudiual  muacutiir 
libr^i^  Oue  of  thi'Ne  batnij^,  named  the  p^iJ<ifrric>r,  ia  placed  al^iiir  the 
attached  hornier  of  the  iittcstiae  ;  auotUer  coiTetpoiid!!  with  ita  anferiW 
bofder,  and,  in  the  trausverrfe  colou,  ia  >.ituated  at  th^  attachajent  of  tho 
great  omettttttn  ;  whili^t  the  third  hand  {futcrftl)  U  fouud  along  th^  fr«e  Rid« 
of  the  itite«tinti,  that  is,  oti  the  iuuer  border  of  the  ascending  and  descend- 
ing colon,  :iMd  on  the  under  borrier  of  the  trims v^r^a  Dolon.  Jt  ia  aloitg  the 
<H>mrao  of  thia  third  hand  that  the  appendict'S  epiplotca;  are  most  of  thnm 
attached.  Monanred  from  end  to  en^l,  thtjise  thrye  baiuk  are  ahortvr  than 
the  interveuing  part*  of  the  tuL»e  ;  and  tbe  latter  are  thus  thrown  into  tht* 
^ceuU  already  ineutioaed  :  accordingly,  wheu  the  i^inda  are  removed  by 
dinaecttQii,  the  tmcculi  ar^  entirely  eJTaced,  and  the  colou^  elou|faling  con^^ider- 
ably,  aaaume^t  the  cylindrical  form.  Thi^  transverse  con^itnctionH  Been  on  the 
exterior  of  the  iatd^titic,  betweeu  the  saocali,  appear  on  the  inside  of  the 
inteHtiue  as  i^hatp  ridgea  aeparatiug  the  ^llsi  ixnd  are  com^ioi^ed  of  all  it^t 
coat^  In  th^  vermiform  appendix  the  longitudinal  muscular  tibraa  confitituto 
ati  imifomi  layer. 

The  tirctdaj  mUHcitlar  fibrils  forta  otdy  a  thin  layer  orer  the  general  sur- 
face of  tbe  ctecum  and  colon,  bttt  ure  aCL-umulatod  in  larger  numbers  between 
the  aaccnlj.  !n  the  recti tm,  eapecitUy  tovrarda  its  loweir  part^  the  circular 
fibres  form  a  very  thick  and  pc^w^rful  nuiscular  layer* 

Fig  6u0, 


Fijf.J?00,— Skmi DuaaA^iLiTicTfEw  or  a  Small  Pimtioii  or  Tut  Mccous  MaaaaAjfa 

or  xna  Cwi«f,    ^* 

A  numjl  |>otiinti  nF  the  iaii<soaa  tncTDbrarip  n«t  p(>rV  ailicnljirtj  nt  iht-  Kti-zvi.  m  *iiu*n  ju 
I^ISjK'Cttri* ;  on  f}|<i  eurfocc  are  teen  iLe  ctrifioct  of  the  m'pt^  of  Lttbt-rk  idiia  nr  liiUdctr 
flaaitM^  liiB  iiinft  I'f  tliem  lined  by  thuir  eoluiiiaJii"  epitheliamf  a  frw  <ii¥e*t^ii  wf  it  aad 
Ui»t»  iijjfvaring  farmer;  alnn^  Uie  eidi-*  tlie  tubiilnr  gUmtlB  nrv  Bet?a  mora  or  le«  ei|ustUj 
di«^id«'i|  lijf  ikt  rc^tiot)  I  ihv^tv  are  rettlag  oo  a  vi  iiler  purtion  of  Ihe  »tibniuouui»  ItwEie, 
frnta  wtilch  Ibe  bl(>od-v^»ett  are  ia  a  pari  repieavp|«d  ai  [M^tng  iato  the  ijiae«a  betm»a 
th«  gtaarlfl^ 


The  ffittcouA  nietribrane  ditfers  from  the  linin^/  tnembraue  of  the  fituall 
intestine  m  having  no  foldi;,  like  the  valvules  conniventeai  aa  aLK>  in  1)ainff 
^iiite  »ni£K)th  and  destitute  of  villi,      Viewifd  wiih  a  Leiut,  its  aarCace  ia  ' 
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to  bo  marked  all  over  by  the  orifices  of  namerous  tubnli,  Fesembling  thoee 
of  the  stomach  aud  the  crypts  of  the  small  iutestine.  These  follicles  are 
arrsnged  perpendicularly  to  the  surface  of  the  membrane  ;  they  are  longer 
and  more  numerous,  and  are  placed  more  closely  together  aud  at  more 
regular  intervals  than  those  of  the  small  intestine.  Their  orifices  are  cir- 
cular, am),  when  widened  by  the  loss  of  their  epithelial  lining,  they  give  the 
mucaus  membrane  a  cribriform  aspect. 

Besides  these,  tliere  are  scattered  over  the  surface  of  the  whole  large 
intestine  numerous  closed  follicles^  similar  to  the  solitary  glands  of  the  small 
intestine,  but  marked  by  a  depression  passing  down  to  them  between  tho, 
8urroun<iiug  tubules  (Kolliker).  They  are  most  alMmdant  in  the  caecum  and 
in  its  vermiform  appendix  ;  being  placed  closely  all  over  the  latter. 

The  epithelium,  which  covers  the  general  surface  of  the  mucous  membrane, 
aud  lines  the  tubuli  and  follicle}*,  itt  of  the  columnar  kind. 

VeifAfh  and  NaDes. — In  the  great  intestine  of  the  rabbit,  Frey  figures  the  same 
arrangement  of  capillary  plexuses  and  venous  radicles  as  has  been  described  in  the 
stomach.  He  finds  also  in  the  rabbit  clavate  lacteals  in  rudimentary  villi.  (Zeitsch. 
f.  Wissensch.  Zoologie,  vol.  xii.) ;  but  Teiehmann's  injections  in  the  human  subject 
E^bow  no  absorbents  more  superficial  than  the  bases  of  the  tubular  follicles. 

Nervous  plexuses  similar  to  those  of  the  small  intestine  have  also  been  found  in  the 
walls  of  the  large  intestine. 

TUB    RECTUM. 

The  lowest  portion  of  the  largo  intestine,  named  the  reciumy  extends  from 
the  sigmoid  flexure  of  the  colon  to  the  anus,  and  is  8ituated  entirely  within 
the  true  pelvis,  in  \U  back  part. 

Commencing  opposite  to  the  left  sacroiliac  articulation,  it  is  directed  at 
first  obliquely  downwards,  and  from  left  to  right,  to  gain  the  middle  line  of 
the  sacrum.  It  then  changes  its  direction,  and  curves  forwards  in  front  of 
the  lower  part  of  the  sacrum  and  the  coccyx,  and  behind  the  bladder, 
ve^iculaB  seuiinales  and  prostate  in  the  male,  and  at  the  back  of  the  cervix 
uteri  and  vagina  in  the  female.  Opposite  to  the  prostate  it  makes  another 
turn,  and  inclines  downwards  and  backwards  to  reach  the  anus.  The 
intcstinum  rectum,  therefore,  so  called  from  its  original  description  being 
derived  from  animals,  is  far  from  being  straight  in  the  human  subject.  Seen 
from  the  front,  the  upper  part  of  the  rectum  presents  a  lateral  inclination 
from  the  left  to  the  median  line  of  the  pelvis,  sometimes  passing  beyond 
the  middle  to  the  right  ;  and  when  viewed  from  the  side  it  offers  two 
curves,  one  corresponding  with  the  hollow  front  of  the  sacrum  and  coccyx, 
and  the  other  at  the  lower  end  of  the  bowel,  forming  a  shorter  turn  in  the 
opposite  direction. 

Unlike  the  rest  of  the  large  intestine,  the  rectum  is  not  sacculated,  but  ia 
smooth  and  cylindrical  ;  and  it  has  no  separate  longitudinal  bands  upon  it. 
It  is  about  six  or  eight  inches  in  length  ;  and  is  rather  naiTower  than  the 
sigmoid  flexure  at  its  upper  end,  but  bec-omes  dilated  into  a  large  ampulla  or 
reservoir,  immediately  above  the  anus. 

The  upper  part  of  the  rectum  is  in  contact  in  front  with  the  back  of  the 
bladder  (or  uterus  in  the  female),  unless  some  convolutions  of  the  small 
intestine  happen  to  descend  into  the  interval  between  them.  This  part  is 
surrounded  by  peritoneum,  which  attaches  it  behind  to  the  sacrum  by  a 
duplicature  named  the  mesa- rectum.  Lower  down,  the  peritoneum  covers 
the  intestine  in  front  aud  at  the  side.s,  and  at  last  its  anterior  surface  only  ; 
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stilt  lower,  |t  quiU  ths  loteetiiie  altogetber^  imd   m  rvEected  forwards  to 

HAcciid  npoD  ibe  back  of  the  blaJJer  in  the  umlv^  tmd  of  the  tipper  part  of 
t\w  Viiginji  aut)  lb@  litems  ia  tlit^  female.  In  p.'itaiug  from  the  reciuin  to 
the  bhuJdur^  the  peritoneum  fonii.i  a  ctil*tlo-«a.d,  or  recto- vosjceiI  pcmch, 
whieL  L'Xteiid^  dowuv^ard^  Wtweei;  the  iuteatiEie  and  fhe  bhidder  to  withiu 
an  iat^h  or  more  from  the  base  of  the  proatnte,  aud  ia  bounded  on  the  tsidaa 
by  two  Inflated  folds  of  the  aerouH  membrane, 
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Tint  fi^iLre  Is  iatroJaeed  to  iHastrwte  ilic  furrUt  |»n!iit'mat  and  rvlflttoni  rf  tlie  rpctiim  ; 
il  lUu  lihuvs  the  bladder  iml  aretbta  i^iili  tlie  f!«Iric  Inflfciicifi  of  Ihe  p^rttuneiim  over 
ibew  Ttteera :  r,  r,  r^  tlie  upper  and  middle  pnrtj  of  the  i-ectunir  aa<i  at  ib«  middle 
letlif  tbe  felil  nsparating  ibe  tviL>;  r  rf,  ilitr  Uiwex  or  ajial  p,tttioti ;  i\  the  tipper  part  of 
the  ttriiiarj  bJmdder  j  e',  the  Imm  ul  tlie  phice  htKi-rj  it  rc*U  tiiifre  ianneHifttely  oa  llie 
rtcittiu  ;  /j^  the  prcAtale  glniMl  JiH"i  priLMjak  jwrti>m  of  the  urtthni :  &,  ibe  bulbj  r  <". 
tb<s  cf>i  (tutt  caYeroodUM  t^^uis  and  «ii£^>t'iisi>rjr  lij^aiueut ;  i  c*  the  ilindtd  tii!aa«  wjtbiti  llie 
•  MPotiiau 


Below  the  point  where  iho  peritoneum  ce&ses  t^  eorer  it,  the  rectum  it 
connected  to  nu  i  rcmndiJig  pftrta  by  arvolar  iimUG^  which  i«  mostly  loaded 
with  fat.  in  this  waj  it  h  attached  behind  to  the  front  of  the  aaemm  and 
tho  coccyi,  and  at  the  drfee  to  the  eocc)  gci  and  lerfttoras  ant  miiBclea.  In 
&o]jt^  it  ia  in  immediate  connection  with  a  tji/mgular  portion  of  tho  base  of 
the  bladtler  ;  on  each  ^ide  of  this,  with  the  redctitas  Hendnalea  ;  and  farther 
forworda,  with  the  under  surface  of  tha  prostate,  Pelow  the  pio^tJite^ 
wheru  the  rectum  turn  a  downwtirda  to  reach  tho  anui,  it  becomes  iuv(iHt<id 
by  th^  libitH  of  tht^  interned  aphincter,  and  embiuc^d  b^  ^'^  \i2i^«\f^«&>  «^ 
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iuu»clt?s,  t>j  wliicli  it  b  sU[>port«di  Lastly,  at  its  terminjition  it  li  t^aJToundecl 
by  tbe  extem&l  ephiuct^r  utii  titUKcli;.  fn  the  female,  tho  lavrer  portioti  of 
iho  rectum  is  firuity  cQnEiect6<l  with  the  back  of  the  Tagmn* 

Strtiititre^ — The  rectum  diners  iri  some  respects  from  the  rest  of  tha  large 
intestine,  iii  tho  structure  of  both  its  musciilAr  aud  its  eduoous  ocMit^ 

The  muecElar  coat  is  very  thick  :  the  exterual  or  lougitudinul  fibm  form 
a  uuiform  layer  round  it,  and  encase  near  the  lower  end  of  tbd  intestine  ;  tb» 
iuteruiil  or  circular  libres,  oti  the  coiitra.ry,  become  more  ntitnerouii  m  that 
situatioiij  where  they  fovm  what  is  named  the  ititenml  »|j!iincter  muscle. 
The  lou^tTidiual  fibres  aru  p:\b  r  thaw  the  cireubr  tibrc^s,  but  both  byt^is 
become  darker  and  re^Jd^r  towards  the  termmation  of  the  bowel 

The  mueouH  membrans  of  the  r<»€tum  is  thieker,  reiider,  and  is  ore  vas* 
cutiir  than  that  of  the  colon  ;  and  it  movei  freely  upon  the  muHcuIar  ooats  i 
— in  Ibat  res(>eot  reNcmbli  ug  the  lining  membrane  of  the  oesophagus.  It 
presents  numerous  folds  of  diiTersnt  siKe*,  and  nit»rjing  in  various  directions, 
nearly  all  of  whiok  are  eiTaet^d  by  the  diBteUi^ion  of  the  bo  wet  Near  the 
&I1UB  these  folds  are  principtdly  loiigituilinal,  and  ^eem  to  depend  ou  the 
contraction  of  tbo  aphinoti?r  mu$«clea  out^iide  the  looeely  connected  mucoua 
membrane.  The  hu^er  of  these  folds  were  named  by  Morga^oi  the  cohtmnt 
of  the  rectum  (c^lumn^  rtdt).  Treitz  states  that  tbcBe  columna  cousi^^t  of 
longitudinal  miiacnlar  hbren,  which  terminate  lioth  ftuptrriorly  and  inferiorlj 
in  elastic  tifisne.  Higher  np  in  the  intestine,  the  cbtuf  folds  are  tranaverKt? 
or  obliqut).  Ill  roe  promiueiit  folds,  laiger  than  the  Ta^ij  being  half  an  inch 
or  more  in  depth,  and  haviug  an  oblique  direction  in  the  interior  of  the 
FfctuiUj  have  been  pointed  out  specially  by  Houston.  One  of  these  pro- 
jects baekwai^la  from  the  upper  and  fore  part  of  the  rectum,  opposite  the 
proiitate  glaud  ;  another  in  pbiced  higher  up^  at  the  side  of  the  bowel  ;  mid 
the  third  still  higher.  From  the  position  and  projection  of  these  folds,  they 
uiny  more  or  leJis  impede  the  introduction  of  instruments.  (Houston^  Dublin 
Hospital  Reports,  vol  t.) 

Vanxeh  and  JV^^tW'**— Tbe  (nicies  of  the  ruclura  spring  frum  three  seure^,  rlt., 
the  superior  hnemorrhoidftl  brauches  from  the  inferior  meat?iiit;ri<r ;  the  middle  hie- 
mcrrhoiilal  braiichcfl  from  the  hiterieti  iluvc  diret^tly  or  todireeilv  ;  ami,  luAtly^  ihe 
external  or  inffcrier  luEmorrheidal  branch  from  the  pudic  artery.  The  arrangement 
of  the  Vei'sek  is  nat  I  he  same  throiigbDut  the  rectum,  t.'ver  the  greater  part  the 
arterteA  penotr^t*  tht  miiacular  coat  at  s^tiort  Inlen'iiU,  and,  at  once  dividing  inte 
small  branebet^,  form  a  network  hy  their  Pkimmaaicatioo.  Towards  the  lower  end,  fur 
four  or  five  inche*,  the  arrangement  dilf€rA.  Here  the  vessela,  having  penetmted  the 
musc^ular  coat  at  different  heigbtn,  a^eme  a  longitudlDkal  dii^etion,  piL&)ijjg  in  pjirntkl 
lines  towania  the  end  of  the  bowcU  In  their  progress  downwardsi  thoj  i;omiiiuiiirate 
with  one  another  at  iatcrvaU,  and  they  are  very  freely  connected  near  the  orifice^ 
where  all  tbe  arteries  join  by  tianavense  branchea  of  considerable  siKe.  (CJuain,  Dh- 
eaflea  of  the  Ket^tum.) 

The  i^iiuf  are  very  nwrnerous,  and  form  a  complex  intorlaeement  reEemhling  that 
of  the  arterie*  just  de^ri bed,  and  named  the  hpemorrhoidal  plexus.  After  folio wiog 
a  lougitudiaal  eonri^c  upwards  giTnilar  to  that  of  the  arterlc-i  which  ihey  aeeompany, 
they  end  purtly  in  the  internal  iliac  vein  by  branehen  which  aeeompany  the  middle 
hiemoFrhetdal  artery,  and  partly  in  the  inferior  mesenteric  vein.  Heat^e^  the  blood 
from  the  recCnm  h  returned  in  part  into  the  vena  eava,  and  in  part  into  the  portal 
aysiem.     (See  H^^  325  ) 

The  l^iphnikit  enter  some  glands  phieed  in  the  hollew  of  the  Bacmmi  or  those  of 
the  lumbar  series. 

The  n^vi^s  are  very  numerous,  and  are  derived  from  both  the  eerebro-spinal  and  the 
eympathetie  Hystems.  The  former  consist  of  brandies  derived  fri>m  the  eaeral  plcins  • 
and  the  latter,  of  ofi&eia  from  the  Inferior  mesenteric  and  hypoga-'itj-ic  plexuses. 
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TJIB   ANUS    AND    ITR    MUSCLES. 

Tho  anus,  or  lower  opening  of  the  alimentary  canal,  is  a  dilatable  orifice, 
Burrounded  internally  by  the  mucous  membrane,  and  externally  by  the  skin, 
which  tvro  structures  here  become  continuous  with  and  pass  into  each  other. 
The  skin  around  the  borders  of  the  anus,  which  is  thrown  into  wrinkles  or 
folds  during  the  closed  state  of  the  orifice,  is  covered  with  numerous  sensi- 
tive pa))ill£e,  and  is  provided  with  hairs  and  t-ebaceous  follicles. 

The  lower  end  of  the  rectum  and  the  margin  of  tho  anus  are,  moreover, 
embraced  by  certain  muscles,  which  serve  to  support  tho  bowel,  and  to  close 
its  anal  oritice.  These  muscles,  proceeding  from  within  outwards,  are,  the 
internal  sphincter,  the  levatores  ani,  the  coccygei,  and  the  external  sphincter. 
The  three  last  muscles  have  already  been  described  (pp.  262,  263). 

The  internal  sphincter  muscle  (sphincter  ani  internus)  is  a  muscular  ring 
or  rather  belt,  surrounding  the  lower  part  of  the  rectum,  an  inch  above  the 
aniiH,  and  extending  over  about  half  an  inch  of  the  intestine.  It  is  two 
lines  thick,  and  is  paler  than  the  external  sphincter.  Its  fibres  are  con- 
tinuous above  with  the  circular  muscular  fibres  of  the  rectum,  and,  indeed, 
it  consists  merely  of  those  fibres  more  numerously  developed  thin  elsewhere, 
and  prolonged  farther  down  than  the  external  longitudinal  fibres. 

Kohlrausch  describes  a  thin  stratum  of  fibres  between  the  mucous  membrane  and 
the  internal  sphincter,  these  fibred  having  a  longitudinal  direction.  Ilenle  thinks 
this  is  nothing  more  than  the  stratum  of  fibres  belonging  to  the  proper  mucous 
coat ;  but  Kohliausch  gives  it  a  distinct  name,  the  sustentator  tunicas  mucosae.  (Kohl- 
rausch,  .Anat.  and  VhyA.  d.  Beckenorgane,  Leipzig.     1854.) 

DEVELOPMENT    OF    THE    ALIMENTARY    CANAL    AND    PERITONEAL    CAVITY. 

It  has  been  already  casually  stated  (p.  15)  that  the  epithelial  lining  of  the  alimen- 
tary canal  is  derived  from  the  deepest  of  the  three  layers  into  which  the  germinal 
membrane  divides,  while  the  rest  of  its  walls  are  derived  from  a  part  of  the  middle 
layer.  To  make  thii*  clear,  it  is  necessary  to  state  that,  while  those  parts  of  the  middle 
layer  of  the  embryo  which  lie  next  to  the  chorda  dorsalis  form  the  dorsal  plates  from 
which  the  bone-*,  nerves,  and  muscles  of  the  trunk  are  derived,  the  lateral  parts  lying 
beyond  form,  &»  described  by  Kemak,  the  nisceral  plates,  which  on  each  side  divide  into 
a  deep  and  a  superficial  part,  and,  at  the  same  time  growing  inwardo,  unite  together  on 
the  ventral  aspect  of  the  chorda  dorsalis,  forming  by  their  union  the  medial  plat4f. 
The  superficial  divisions  of  the  two  visceral  plates,  remaining  in  contact  with  the 
outer  epithelial  layer  of  the  embryo,  form  the  cutis ;  the  deep  division  is  the  mus- 
culo-inteMi  mil  layer,  which  forms  the  walls  of  the  alimentary  canal,  with  the  exception 
of  \U  epithelial  lining ;  and  the  space  between  the  ifuperficial  and  deep  divisions  is 
the  common  [*leuroperitoncal  cavity,  which  becomes  separated  into  the  pleural  and 
peritoneal  cavities  in  a  subsequent  stage  of  development. 

The  alimentary  canal  commences  in  the  form  of  a  groove  which  opens  towards  the 
yelk-cavity  of  the  ovum ;  and  the  internal  epithelial  and  musculo-int^stinal  layers  in 
which  this  groove  is  formed,  are  continued  round  the  yelk,  constituting  the  walls  of 
the  vitelline  sac.  The  open  groove  is  soon  changed  into  a  tube  at  each  end,  but  is  left 
open  in  the  middle  upon  the  ventral  aspect,  and  communicates  at  first  by  a  wide 
aperture,  but  later  by  means  of  a  tube,  named  the  omphalo-enteric  canal  or  vitelline 
duct,  with  the  vitelline  sac.  This  duct  is  soon  obliterated,  and  the  vitelline  sac  becomes 
the  umbilical  vesicle,  which  is  thereafter  connected  for  a  time  with  the  embryo  only 
by  a  slender  elongated  pedicle,  which  enters  at  the  umbilicus  and  is  accompanied  by 
the  omphalo-mesenteric  vessels ;  this  pedicle  is  finally  atrophied  and  disappears. 

The  olimenlary  canal,  when  it  first  assumes  the  tubular  form,  constitutes  a  simple 
straight  cylinder  closed  at  each  end,  aud  placed  along  the  front  of  the  vertebral  column, 
to  which  it  is  closely  attached  at  each  extremity,  whilst  in  the  middle  of  its  course  it 
is  connected  to  the  rest  of  the  embrj'o  by  a  median  membranous  tcAii,  ^x  raj^^xskKoNai^ 
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Fig  1502. 


y\t    W%  A**— DrAilu»UATie  Section  suowing  tsje  KELAtms  iK  A  Makm&i,  aki>  in 

UVUM. 

The  bU^  represented  !ti  ibT»  diagram  corresponds  to  tbftt  of  the  fifte&titli  or  Bi*vcii' 
t«i;riiU  d^jT  in  tha  human  embryo^  p''^^^^^  to  ibe  txp«iiftioii  of  tH^  ftlkstols :  c,  the 
¥iJlouH  chorion ;  a,  the  ftmnlQa  ^  it,\  the  pla^a  of  ooavergouce  of  the  amnion  and  tedec^titin 
«f  tha  fml^  mxknbn  «"  a",  or  outer  or  i^meima  iajer ;  e,  the  head  »iid  irnnk  of  the 
eiubrfo,  ooinpiiaitig  ihe  primitive  Fcrt^hrib  und  cerehro-Bpiual  a3t.lt;  t,  i'>  the  simple 
4iLitu^  ntarj  (»oa1  in  its  up^T  &ad  lower  portioiia  ;  i\  theytilk-sae  or  nmbilical  vijAioie; 
f^  i,  the  ntellchintefitiiuil  u|.(iiiLig;  Uj  the  albtitois  eu^tit^Ud  by  ev  p^lide  with  this  anal 
|iortiun  of  ihe  aJlmt'otary  cujiaL 

Fly*  602,  B.^— Traksveh^  Siotjok  or  th«  Boot  of  an  Kmbrto,  with  a  pakt  op  tun 

ADJACKKT    A1lt«lSHAN|C3,   SHOWlNli   7WK    llKtATlON    OF    THE  A1.IMKKI AMT   CaVITIT   TO    THE 

Laver^  of  Titk  ^t^HMJ?fAL  MuxnaAKB  (ftuni  lUmak  and  Kglliker).     ^ 

1,  chorda  dorsalis;  2,  3^  spinn]  juarrov;  4^  <;nticuUr  lajer,  and  with  to  it  the  prim- 
ordial Ttirtebral  segments  j  6,  tiie  ventrnl  or  ifi«c«ral  plated  conKieting  of  the  cutictiJiir 
lajer  jind  the  onttir  kutiua  of  the  middle  germinal  layer,  puisKtug  at  4  ^  5  from  the 
iifiibiljGua  into  the  aixtnbu ;  £',  uitbin  th«  cinbrjo,  la  placed  in  the  pertti^neai  caritj, 
below  one  of  the  Wolffian  bodies  auil  close  to  thg  muGouIo-iiitestinal  Inmtna  ;  6,  cavitj  of 
tl>e  intestine  lined  by  the  e^itbtfljal  or  epithelio-gUndul'ir  layer^  i^hkh,  t^long  with  ihe 
nmsCFiilo-iatCBtiriAl^  h  cofttinned  by  I  bo  ductus  vitelio-iijteatinalia  into  the  yeIk-Ba<^  6',  6. 

mtgtnftry,  Soon,  however,  tbe  hittjiitine,  growing  in  lengthy  advancea  from  the  spiae, 
ajid  forms  a  Bimplo  loop  in  the  middk  of  ih^  body,  with  a  etraigbt  portioti  at  Its 
upper  and  lower  end,  and  at  the  fiame  tiPie  becoftie^  sUghtly  diUted  in  the  part  iJeatlned 
to  forM  the  stomach.  The  middle  of  the  loop  U  connected  with  the  amhilical  Teskde 
by  the  pedklo,  and  %]&o  by  the  omphalo-meftenterlo  vessels.  The  upp^r  citremity  of 
the  prirvittve  alimeriUry  tube  reath^'s  to  th?  bu^e  of  the  Hkuil  and  forms  the  os^ophKgufl 
and  pharynx  ;  but  the  mouth  is  develope^l  by  deprea-^iorv  of  the  outer  surface  of  the 
embryo,  above  the  first  branchial  arch,  and  together  with  the  tongue  U  at  fir^t  »epa» 
rated  from  the  throat  by  a  parlitlon^  which  soon  gives  way.  In  like  manner,  the  anal 
orifice  does  not  exist  at  6nt^  but  is  formed  by  mva$dnation  of  the  outer  surfaccj  and 
tho  openiQ^  of  a  commuuicatlon  iKiLwcen  it  and  the  inteitiiLe. 
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Fig.  003.— OuTLiNKs  oy  thk  Form  and  Position  op  the  Alimentary  Canal  in 
Successive  Stages  of  its  Devkloi'mkkt. 

^,  alimentary  canal,  &c.,  id  an  embryo  of  four  weeks  ;  B,  at  six  weeks;  C,  at  eight 
weeks;  D,  at  ten  weeks;  /,  the  primitive  lungs  connected  uith  the  pharynx;  »,  the 
stomach  ;  d^  duodenum  ;  t,  tbe  suall  intestine  ;  t',  the  large ;  c,  the  csecam  and  vermi- 
form appendage ;  r,  the  rectum  ;  c  /,  in  A,  the  cipaca  ;  a,  in  B,  the  anus  distinct  friim 
t  t,  the  sinus  uro-genitalis ;  r,  the  yelk-sac  ;  v  t,  the  vitello-intestinal  duct ;  u,  the 
urinary  bladder  and  urachus  leading  to  the  allantois  ;  g,  the  genital  ducts. 

The  dilated  portion  of  the  tube  which  forms  the  stomach  turns  over  on  its  right 
side,  so  that  the  border,  which  is  connected  to  the  vertebral  column  by  the  membra- 
nous fold  (or  true  mesogastrium)  comes  to  be  turned  to  the  left,— the  position  of  the 
tube  being  still  vertical,  like  the  stomach  of  some  animals.  By  degrees  it  becomes 
more  dilated,  chiefly  on  what  is  now  the  left  border  but  subsequently  the  great  cur- 
vature, and  assumes  first  an  oblique  and  finally  a  transverse  position,  carrying  with 
it  the  mesogastrium,  from  which  the  great  omentum  is  afterwards  produced.  A 
slight  indication  of  the  pylorus  U  seen  at  the  third  month.  Upon  the  surface  of  the 
part  of  the  canal  which  immediately  succeeds  the  stomach,  and  which  forms  the 
duodenum,  the  rudiments  of  the  liver,  pancreas,  and  spleen  are  simultaneously  depo- 
sited :  in  connection  with  the  two  former,  protrusions  of  the  mucous  membrane  grow 
into  their  blastemic  mass  and  form  the  commencement  of  their  principal  ducts. 

The  place  of  distinction  between  the  small  and  the  large  intestine,  which  is  soon 
indicated  by  the  protrusion  of  the  caecum,  is  at  a  point  just  below  the  apex  or  middle 
cf  the  simple  loop  already  mentioned.  As  the  snuill  intestine  grows,  the  part 
below  the  duodenum  forms  a  coil  which  at  first  lies  in  the  commencing  umbilical 
cord,  but  retires  again  into  the  abdomen  about  the  tenth  week;  afterwards  it  con- 
tinucH  to  elongate,  and  its  convolutions  become  more  and  more  numerous. 

The  large  intestine  is  at  first  less  in  calibre  than  the  small.  In  the  early  embryo 
there  is  at  first  no  caecum.  This  part  of  the  bowel  gradually  grows  out  from  the  rest, 
and  in  the  first  instance  forms  a  tube  of  uniform  calibre,  without  any  appearance  of 
the  vermiform  appendix :  subsequently  the  lower  part  of  the  tube  ceases  to  grow  in 
the  j^me  proportion,  and  becomes  the  appendix,  whilst  the  upper  portion  continues 
to  be  dcvelo]>ed  with  the  rest  of  the  intestine.  The  caecum  now  appears  as  a  protru- 
sion a  little  below  the  apex  of  the  bend  in  the  primitive  intestinal  tube,  and,  together 
with  the  commencing  colon,  and  the  coil  of  small  intestine,  is  at  first  lodged  in  the 
wide  part  of  the  umbilical  cord  which  is  next  the  body  of  the  embryo.  The  ileo- 
caecal  valve  appears  at  the  commencement  of  the  third  month.  When  the  coils  of 
intestine  and  cttcum  have  retired  from  the  nmbilicug  into  the  abdomeu^  tSaA  qq^ml. 
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is  at  first  entirely  to  the  left  of  the  convolations  of  the  small  intestines,  bnt  snbse- 
quently  the  first  part  of  the  large  intestine,  together  with  the  meso-eolon,  crosses 
over  the  upper  part  of  the  small  intestine,  at  the  junction  of  the  daodennm  and 
jejunum.  The  csecnm  and  transverse  colon  are  then  found  just  below  the  liver; 
finally,  the  caecum  descends  to  the  right  iliac  fossa,  and  at  the  fourth  or  fifth  month 
the  parts  are  in  the  same  position  as  in  the  adult.  At  first,  villous  processes  or 
folds  of  various  lengths  are  formed  throughout  the  whole  canaL  After  a  time  these 
disappear  in  the  stomach  and  large  intestine,  but  remain  persistent  in  the  inter- 
mediate portions  of  the  tube.  According  to  Meckel,  the  villous  processes  are  formed 
from  larger  folds,  which  become  serrated  at  the  edge  and  divided  into  separate  villi. 

The  mode  of  development  of  the  alimentary  canal  accounts,  in  some  measnre,  for 
the  principal  complication  in  the  folds  of  the  peritoneum.  The  stomach  being  origi- 
nally straight  in  form  and  mesial  in  position,  the  small  omentum  and  gastro-phrenic 
ligament  must  be  regarded  as  an  originally  mesial  fold  with  the  free  edge  directed 
forwards,  which  afterwards  forms  the  anterior  boundary  of  the  foramen  of  Winslow. 
Thus  tlie  anterior  wall  of  the  sac  of  the  omentum,  as  far  as  the  great  curvature  of  the 
stomach,  may  be  considered  as  formed  by  the  right  side  of  a  mesial  fold,  while  the 
peritoneum  in  front  of  the  stomach  belongs  to  the  left  siilc  of  the  same,  and  a  sac  of 
the  omentum  is  a  natural  consequence  of  the  version  and  disproportionate  growth  of 
the  tube  between  the  duodenum  and  the  cardiac  orifice  of  the  stomach.  It  is  obvious 
that  the  view  of  the  omental  sac,  according  to  which  its  posterior  layers  are  held 
to  return  to  the  duodenum  and  posterior  wall  of  the  body  before  proceeding  to  form 
the  transverse  mesocolon  (p.  829)  is  more  consistent  with  the  phenomena  of  deve- 
lopment now  described,  than  that  which  would  make  them  directly  enclose  the  colon. 
On  the  other  hand,  the  further  elongation  of  the  omental  sac  and  the  whole  disposition 
of  the  peritoneum,  with  respect  to  the  colon,  must  be  regarded  as  having  taken  pUce 
after  the  assumption  by  the  great  intestine  of  its  permanent  position. 


Fig.  603* 


Fig.  TjO^*.  —  Sketch  of  the  Huxah 
Kmbryo  of  the  Biohth  or  Ninth 
Week,  showino  the  Coil  of  Intestikb 
IN  the  Umbilical  Cord. 

The  amnion  and  villous  chorion  have 
been  opened  and  the  embryo  drawn  aside 
from  them  ;  r,  the  umbilical  vesicle  or 
yelk -sac  placed  between  the  amnion  and 
chorion,  and  connected  with  the  coil  of 
intestine,  i\  by  a  small  or  almost  linear 
tul  e ;  the  figure  at  the  side  represents  the 
first  part  of  the  umbilical  cord  magnified ; 
t,  coil  of  intestine ;  v  t,  vitello-intestinal 
duct,  alongside  of  which  are  seen  om- 
phalo-mescnteric  blood-vessels. 

The  occurrence  of  umbilical  hernia  in 
its  various  degrees  may  be  referred  to  the  persistence  of  one  or  other  of  the  foetal 
conditions  in  which  a  greater  or  less  portion  of  the  intestinal  canal  is  contained  in 
the  umbilical  cord  ;  and  it  has  been  shown  that  the  most  common  diverticulum  of 
the  small  intestine  is  connected  with  the  original  opening  of  the  ductus  vitello-intea- 
tinalis  into  the  ileum  (p.  841). 


THE   LIVER. 

The  liver  is  ah  important  glandalar  organ,  very  constant  in  the  animal 
Beries,  being  found  in  all  vertebrate,  and,  in  a  more  or  less  developed  con- 
dition, in  most  invertebrate  tribes.  It  elaborates  and  secretes  the  bile,  and 
otherwise  acts,  in  a  manner  as  yet  imperfectly  understood,  as  an  elaborator 
and  purifier  of  the  blood.  In  the  exercise  of  this  latter  function,  there  is 
formed  in  its  texture  an  amyloid  substance,  very  easily  converted  into  sugar. 

The  liver  is  the  largest  gland  in  the  body,  and  by  far  the  most  bulky  of 
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the  abcIonitTiid  vIscerA.  It  measiin's  nbout  t^tt  or  ttretre  inch^f^B  imnnveiitt^ly 
frotci  right  la  kfK  betvreati  %i%  und  ^eveu  inoties  from  its  posteiir^r  to  iN 
Atiterior  border,  ind  about  Ibrea  ntid  a  half  iDches  friirn  abov^  down^^'urds  rvt 
ibe  Ihickust  part,  wbioli  b  town^rdi  tbe  rigbt  and  posterior  portion  of  I  he 


Fig*  '^^- — BiisTeB  or  TflR  Undkh 
St^nrAOK  or  tiik  IiIyek.     i 

The  aoteriot  bord^'r  is  tanied 
0|nvittds,  and  t,be  Llood-Vf^asdA 
iuid  diict*  liave  been  ieiooT^'d  :  1, 
the  ri^bi  S^^be ;  ^,  tti<}  l«a  J(>bc ; 
S,  i,  t-im  luri^Uiidiattl  finatire  i  9, 
lit  umliillciJ  piirt ;  4,  p^ti  ecm- 
taitiitig  the  diietiis  yt^nnaus ;  h^ 
irmtinwruf  or  f>orUil  li&aane ;  fJ^ 
lobtllni^  rjiiiidruiaa ;  7^  lubalusi 
iBpigf^lii  ;  8,  Lubidtta  cnuEialiis  ; 
9,  It  Mart  ^r  f^BSft  of  ihe  veunk 
mmi   10,  tb(t  gall-bladder  In  tU 


Piff.  604. 


glfttid.      The   AT^mga   bulky 

mxordwg     to      Kniufl0»     is 

oigbty-eiglit     cubic    itichefi  * 

iiC0ur<liijg     to     Bcnie,      one 

htindred^     The  ordinary  weight  iti   the  a<]iiU  h  i^ts^ted    to  be  between  threo 

and  four  poiiDds,  or  more  preeiHeJy  from  fifty  to  sixty  otiivcei  airoinlu|»ns. 


According:  to  the  facti  recorded  by  l^Atd,  the  liver  wl'J^^hnI,  in  43  CMea  out  of  82* 
betire^n  48  End  5S  ounc^Jt  in  the  adalt  male  ;  attd  m  17  ca^c^  out  of  36,  its  weij^bt  in 
the  ndtalt  femule  mtiged  Wiwi?en  >I0  atul  5M  auticcs.  It  h  gencmHy  cHtimnted  to  be 
eqvusA  io  mbnut  1-Sfltb  of  the  weight  of  the  wbole  body^  but  in  the  fcctuH.  iind  m  early 
life*  i\&  pr»portloniite  vcigbt  ia  greater.  (Reid,  in  l^oudi  sud  Ediu.  Moutblj 
Joamftl  of  Med.  Science,  April,  1&43 ) 

The  fpeeific  gravity  of  the  liver,  Aceordlng  to  Kniuise  and  others,  is  betr^n  1  05 
ind  1  Of*  I  ill  fitty  degfineralioti  t!ilA  is  reduced  to  1'03,  or  eren  lea** 

The  p^rerit-hynia  of  the  Hrer  hiir)  uti  acid  m^ciiou  (KcilltkerK  Beale  givefi  Ibe 
followlnii  re}ult4  of  hh  nimlydi  of  the  Uyer  of  a  healthy  nmn,  who  was  killed  bv  a 
fall, 

^  Water 68 -^§ 

B  8iilid  maticrfl     .         .         ,         ,  .         .    .    3M3 

^^^nni6  liver  is  a  eolid  tirgan^  of  r  dall  reddisb^brown  oolour,  with  fre'^ 
f)lii^jti1y  a  dark'ptrrplUb  tinge  along  thu  margin.  It  has  an  upptT  i^niooth 
and  cttuvex  surface,  and  an  undet  surfaoe  iirhioh  is  uneiren  and  CMncave ; 
the  circumference  ia  thick  ond  rounded  postertorly  and  towarda  the  right 
entire  mit}%  but  beoomes  gra^itially  thirinor  towards  the  left  snd  in  front, 
vliere  it  forms  the  abarp  anterior  and  left  Literal  margin  a. 

The  Hjfjftr  Murfam  is  cjinvest,  smooth,  and  covered  with  peritonenm.  It 
in  marked  oflT  into  a  right  portion,  largo  nni  oonTex,  and  a  left  portion^ 
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smaller   and    flatter,  by  the  liue  of  attachment  of  the  foUI  of  |>critonenm 
named  the  falciform  ligameut. 

The  under  surface,  lookiDg  dowuwards  and  backwards,  Ls  concave  and 
uneven,  invested  with  peritoneum  everywhere  except  where  the  gall-blad- 
der is  adherent  to  it,  and  at  the  portal  fissure  and  fiitHure  of  the  ductus 
venosus,  which  give  attachment  to  the  small  omentum,  the  fold  of  peri- 
toneum which  passes  round  the  blood-vessels  and  ducts  of  the  viscus.  Ou 
this  surface  the  lobes  and  fissures  of  the  liver  are  observed. 

The  lobes  of  the  liver,  five  in  number,  are  named  the  right  and  the  left, 
the  loSe  of  Spigelius,  the  caudate  or  tailed  lobe,  and  the  square  lobe. 

The  right  and  left  lobes  are  separited  from  each  other  on  the  under  sur- 
face by  the  longitudinal  fissure,  and  in  front  by  the  interlobular  notch  : 
on  the  convex  surface  of  the  liver  there  is  no  other  indication  of  a  sepa- 
ration between  them  than  the  line  of  attachment  of  the  broad  ligament. 
The  right  lobe  is  much  larger  and  thicker  than  the  left,  which  constitutes 
only  about  one-fifth  or  one-sixth  of  the  entire  gland. 

The  other  three  lobes  are  small,  and  miglit  be  said  to  form  parts  of  the 
right  lobe,  on  the  under  surface  of  which  they  are  situated. 

The  lohuhis  quadratiis  is  that  part  which  is  situated  betwean  the  gall- 
bladder and  thn  great  longitudinal  fissure,  and  in  front  of  the  fisi^ure  for  the 
portal  vein.      Its  greatest  diameter  is  from  before  backwards. 

The  lolndiis  Spi-yeln,  more  prominent  and  less  regular  in  shape  than  the 
quadrate  lobe,  lies  behind  the  fissure  for  the  portal  vein,  and  is  bounded 
on  the  right  and  left  by  the  fissures  whish  contain  the  inferior  vena  cava 
and  the  remains  of  the  ductus  venosus. 

The  lobiUus  candatus  is  a  sort  of  ridge  which  extends  from  the  base  of 
the  Spigelian  lobe  to  the  under  surface  of  the  right  lobe.  This,  in  the 
natural  position  of  the  parts,  passes  forwards  above  ihi  foramen  of  Wins- 
low,  the  S])igolian  lobe  itself  being  situated  behind  the  small  omentum,  and 
projecting  into  the  omental  sic. 

The  Jissures. — These  are  likewise  five  in  number,  and  are  seen  on  the 
under  surface  only.      They  have  all  been  alrea-ly  incidentally  referred  to. 

The  transverse  fissure,  or  partal  fissure,  is  the  most  important,  be- 
cause it  is  hero  that  the  great  vessels  and  nerves  enter,  and  tlie  hepatic 
duct  passes  out.  It  lies  transversely  between  the  lobulus  quadratus  and 
lobulus  Spigelii,  and  meets  the  longitudinal  Hssure  nearly  at  right  angles. 
At  the  two  extreniities  of  this  fissure,  the  right  and  left  divisions  of  tlie 
hepatic  artery  and  portal  vein,  together  with  the  nerves  and  deep  lympha- 
tics enter  the  organ,  while  the  right  and  left  hepatic  ducts  emerge. 

The  loiKjitudinal  fissure,  which  separates  the  right  and  the  left  lobea 
of  the  liver  from  each  other,  is  divided  into  two  parts  by  its  meeting 
with  the  transverse  fissure,  llie  anteiior  part,  named  the  umbilical  fissuie, 
contains  the  umbilical  vein  in  the  fwtus,  and  the  remnant  of  that  vein 
in  the  adult,  v\hich  then  constitutes  the  round  ligament.  It  is  situated 
between  the  square  lobe  and  the  left  lobe  of  the  liver,  the  substiince  of 
which  often  forms  a  bridge  across  the  fissure,  eo  as  to  convert  it  partially 
or  completely  into  a  canaL  The  posterior  part  is  named  the  fissure  of  the 
ductus  venosus  (fossa  ductus  venosi)  ;  it  continues  the  umbilical  fissure  back- 
wards between  the  lobe  of  Spigelius  and  the  left  lobe  ;  and  it  lodges  the 
ductus  venosus  in  the  foetus,  and  in  the  adult  a  blender  cord  or  ligament 
into  which  that  vein  is  converted. 

The  fissure  or  fossa  of  the  vena  cava  is  situated  at  the  back  part  of  the 
liver,  between  the  Spigelian  lobe  on  the  left  and   the   right  lobe,  and   is 
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separaieJ  from  the  traDBverse  fiHsure  by  the  caudate  lobe.  It  is  prolonged 
upwards  in  an  oblique  direction  to  the  posterior  border  of  the  liver,  aud 
may  be  said  to  join  behind  the  Spigelian  lobe  with  the  fissure  for  the 
ductus  venoBUs.  It  i»  at  tbe  bottom  of  this  fossa  that  the  blojd  leaves  the 
liver  by  the  hepatic  veios,  which  end  here  iu  the  yena  cava.  The  sub- 
stance  of  the  liver  in  some  cases  unites  around  the  vena  cava^  and  encloses 
that  vessel  in  a  canal. 

The  last  remaining  fissure,  or  rather  fossa  (fossa  cystis  felleee),  is  that 
for  the  lodgment  of  the  gall-bladder  ;  it  is  sometimes  continued  into  a 
alight  notch  on  the  anterior  margin  of  the  liver. 

Two  shallow  impressious  are  seen  on  the  under  suiface  of  the  right  lobe  ; 
one  in  front  {impresslo  coUca)^  corresponding  with  the  hepatic  flt^xure  of 
the  colon  ;  and  one  behind  (impressio  renalis),  corresponding  with  the  right 
kidney. 

The  anterior  border  of  the  liver,  a  thin,  free,  and  sharp  margin,  is  the 
most  movable  part  of  tbe  gland.  Oppo>ite  the  longitmiinal  fissure  the 
anterior  border  presents  a  notcb,  and,  to  the  right  of  thi^,  there  is  often 
another  slight  notch  opposite  the  fundus  of  the  gall-bladder. 

The  posterior  border  of  the  liver,  which  is  directed  backwards  and  up- 
wards, is  thick  and  rounded  on  the  right  side,  but  becomes  gradually 
thinner  towards  the  lefc.  It  is  the  mo^t  fixed  part  of  the  organ,  and  ia 
firmly  attached  by  areolar  tissue  to  the  diaphragm.  Tliis  border  of  the 
liver  is  curved  opposite  to  the  projection  of  the  vertebral  column,  and  has 
a  deep  groove  for  the  reception  of  tbe  ascending  vena  cava. 

Of  the  two  lateral  borders  of  the  liver,  the  right  is  placed  lower  down, 
and  is  thick  and  obtuse  ;  whilst  the  left  is  the  thinnest  part  of  the  gland, 
is  raised  to  a  higher  level,  and  reaches  the  cardiac  part  of  the  stomach. 

Ligaments. — The  ligaments  of  the  liver,  like  its  lobes  and  fissures,  are 
commonly  described  as  five,  but  it  seems  scarcely  necessary  to  give  distinct 
names  to  so  many  parts  which  are  only  folds  of  membrane.  One  of  these, 
the  coronary  ligamenty  is  the  fold  of  peritoneum  by  which  the  posterior  border 
of  the  liver  is  attached  to  the  diaphragm  :  this  border  lies  in  contact  with 
the  diaphragm,  in  the  greater  psrt  of  its  extent,  between  the  upper  and 
under  layers  of  the  peritoneal  fold  ;  but  toward  the  two  extremities  of  the 
organ  these  layers  come.into  contact,  and  form  two  short  mesenteries — the 
right  and  left  triangular  ligamentSy  of  which  the  left  is  the  longe?  and  more 
distinct.  Another  of  these  so-called  ligaments  is  the  broody  falciform,  or 
suspensory  ligament,  a  wide  thin  membrane,  composed  of  two  lasers  of 
peritoneum,  closely  united  together.  By  one  of  its  margins  it  is  connected 
with  the  under  surface  of  the  diaphragm,  and  with  the  posterior  surface  of 
the  sheath  of  the  right  rectus  muscle  of  the  abdomen  as  low  as  the 
umbilicus  ;  by  another  it  is  attached  along  the  convex  surface  of  the  liver, 
from  its  posterior  border  to  the  notch  in  its  anterior  border  ;  the  remaining 
margin  is  free,  and  contains  between  its  layers  the  round  ligament,  a  dense 
fibrous  cord,  the  remnant  of  the  umbilic&l  vein  of  the  foetus,  which  ascends 
from  the  umbilicus,  withiu  the  lower  edge  of  the  bioad  ligament,  and 
enters  the  longitudinal  fissure  on  the  under  surface.  These  structures 
have  been  already  referred  to  (p.  827). 

Posiiion  with  regard  to  iieighbmiring  parts. — Occupying  the  right  hypo- 
chondriac region,  and  extending  across  the  epigastric  region  into  a  part  of 
the  left  hypochondrium,  the  liver  is  accurately  adapted  to  the  vault  of  the 
diaphragm  above,  and  is  covered,  to  a  small  extent  iu  front,  by  the  abdominal 
parietes.     The  right  portion  reaches  higher  beneath  the  riba  iV\»SL  >2ea  V 
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oofresponding  tHua  witti  the  ^leviilafl  poAition  of  the  (linplknigiii  on  tlie  right 
iida  Bf  meiJis  of  the  dijiphrogtn,  the  liver  U  Bepuriiied  from  tha  concave 
bftse  of  th^a  right  lusg^  the  ihiii  m&rgiri  of  which  dejjccuda  fio  aa  to  inter veoo 
betwecD  the  surfAce  of  the  body  Aod  the  aalid  maas  of  the  liver — a  laot  well 
known  to  the  auncultator 

The  oonvem  unrface  of  the  liver  it  protected »  on  the  right,  by  the  six  or 
mdven  lower  rihe,  aEid  in  frout  hj  the  cartilages  of  the  »^me  and  by  tli| 
fiiPiform  curtilwgts — the  diaphragm,  of  coorae^  being  iuterpo&ed,  Beii 
auppended  by  ligameDt^  to  the  dUphmgrn  Above^  and  supported  below, 
common  with  the  rest  of  the  Ybcer>'ij,  hy  the  nbdomiiial  miisclen,  the  aitua^ 
tion  of  the  liver  is  modified  by  the  position  of  the  body,  and  aUo  by  the 
movemeuti  of  respiration  ;  thus,  in  the  opright  or  sitting  poatnre,  the  Hver 
reaches  below  the  margin  of  the  thorn x  ;  but  m  the  reimmbemt  poftilloiif  the 
gland  ai!Ci<nd»  an  inch  or  an  inijh  and  a  h^lf  higher  up,  mad  is  entirely 
covered  by  the  riba,  ejtoept  a  lituall  portion  oppoiite  the  subflitertiil  tiotAih. 
Again,  dnring  n,  doep  iup^pirfttion,  the  liver  desccndii  below  the  rife*,  and  in 
expin%tii>n  retires  iipward^  behind  them.  In  females  the  liver  is  often  per- 
maiietitly  forced  downward^}  below  the  costal  cartilages,  owing  to  the  uae 
of  tight  stays  i  iotaetimes  it  reaches  ne^trly  a.^  low  a»  the  creal  of  the 
ilinm  ;  and,  in  many  such  cases,  its  convex  surface  is  indented  from  the 
pre&siire  of  the  nl>a. 

To  the  Ittft  of  the  longittidin&l  Bi»ure  the  liver  ii' supported  on  the  pylorio 
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Fig*  605,— LowEa  SoRfAcm  «#  trtK  Livk&  with  tou  PatriorPix  BwKiB-TfSSBLe  Awii 
BuoTS  (from  Sappey).     j 

The  lifer  ha*  been  tamBd  orer  from  left  td  right  so  in  to  etpose  the  lower  Bwr&ee. 
1^  lefl  lobe;  %  3t  *j  5,  right  lohe  ;  f^,  lobuliiB  quadrAtiia  ;  7,  pons  hcp*ti«  ;  S,  fl,  10, 
lobulus  Spiplit  ;  It,  lobiilna  c^udatds  ;  ]*i,  13^  trariH^^rse  or  pirtal  fia«iiro  wUh  lb  a 
great  veasels  ;  U,  laei^tic  HvUvy  ;  15,  Tcnn  poHre  :  16,  anterior  part  of  tha  longitudin.tl 
fissure,  ootitaining  17,  the  round  ligaiwent  or  obliter«tcfi  n?inaim  of  tha  umbili.al  vein  i 
18,  posterior  part  af  tbeeaine  fisaure,  ooutaining  19,  the  obliterated  ductos  Tenosufi ;  20, 
21,  22,  gall-hUdder  ;  23,  ojatia  diipt ;  2^,  hepatic  duct;  25,  fuaaa  ctiiitainmg  26,  the 
Term  cava  mh^hr  ',  27,  ofietiing  of  the  impaulnr  rein  ;  2S,  small  part  of  the  trutik  of  the 
risrht  hf?r^atlc  rt'm  ;  *20,  trtink  of  the  left  bepatie  irein  ;  30,  31,  openings  of  tht  right  sad 
]t it  i  1 1  aph  rngftiiAi  ie  rej n s. 
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extremity  and  anterior  iiirfnce  of  tlie  stomacb,  on  which  it  tnove«  fi'eely. 
When  the  fttomach  ia  quite  empty,  the  left  part  of  thU  surface  of  the  liver 
r  ta«iy  oT^rUp  the  c&rdiM!  eud  of  that  vificus.  To  the  right  of  the  langitu- 
idinal  fissure  the  liver  rests  and  mo  via  freely  niHDu  the  first  part  of  the  diifv 
denum,  and  npon  the  hepatic  flexure  of  the  colon,  at  the  junction  of  tho 
ftACending  And  transverse  portions  of  that  intestine,  Faiiher  hack  it  ia  in 
contact  with  the  fore  part  of  the  right  kidney  ami  Huprartjnal  capsnle. 

f'&M^f^A^— The  two  vessel?*  by  which  the  liv€fr  ia  supplied  with  hjood  ana 

the  hepatic  artery  and   the  vena  portie.     The  h^patU  arUiy  (p.   408)^  a 

branch  of  the  cculiac  axia,  is  intermediate  ill  ds&e  between  the  other  two 

|branchea   of  that    trunk,    being   larger   than   the  coronary  artery  of  tha 

^  ctamach^  but  not  so  Urgo  aa  the  splenic  arte^ry.      lU  si^  is^  therefore,  anmtl 

in  QOfupimiioii  witii   the  organ  to  which  it  is  dittrihnted.      It  enters  the 

I  tranarente  fingure,  and  th^e  divider  into  a  right  and  a  left  branchy  f<;r  th#f 

^  two  principal  lohes  of  the  liver. 

By  far  the  greater  part  of  the  blood  which  pasi^es  throngh  tlie  liver^ — and 
in  thin  respect  it  dtfiei's  from  all  other  organs  of  the  IxHiy, — h  convened  to  it 
by  a  large  Tein,  the  tmia  poHa  (p.  479).  This  vein  is  formed  by  the  unioii 
of  neai'ly  all  the  veins  of  the  chylopoietic  viiw^sera^  viz,,  those  from  the 
fiioro;iclt  and  intestines,  the  pancreas  and  spleen,  the  omentum  and  mesen*  i 
ti^ry,  and  hJj^o  those  from  the  gall-bladder.  It  enters  the  pftrtaj  or  trana- 
verse  fiasnre^  where^  like  the  hepatic  artery,  it  divides  into  two  prinoipal 
bfmiiohe«. 

The  hepatta  artery  and  porta!  vein,  lying  in  company  with  the  bile-tluct, 
Meend  t©  the  liver  between  the  layers  of  the  gastro-hep^dic  omtmtumi  alx>vo 
the  foramen  of  Win  slow,  ami  thu4  reach  the  transverse  htianre  together* 
The  relativi^  pomtion  of  the  three  stmctiu'es  is  as  fullowa, — The  bile- duet  is 
to  the  right,  the  hepatic  artery  to  the  l«ft,  and  the  lai^e  portal  vein  is  behind 
the  other  two,  Tliey  are  accotnpauicd  by  numerous  lymphatic  tessela  and 
nerves.  The  branehea  of  the?e  three  vessels  accompany  one  another  in  their 
Ldouiae  throtigh  the  liver  nearly  to  their  termination  j  and  in  this  course  am  J 
P«tiiTOunded  for  some  distance  by  a  common  investmeut  (Glisaou'a  capsule}|| 
which  ia  prolonged  into  the  interior  of  t!ie  organ. 

Tho  kcpatir  retJt*,  which  convey  the  blood  awiiy  from   the  liver,  puimuA' 
I  through  itji  substance  an  entirely  different  oonree  from  the  other  Tesseli,  and 
'  paaM  out  at  its  po^i«.*nor  border^  wber^,  at  the  botiom  of  the  foaia  already 
described,  they  end  by  two  or  three  principal  hranchea,  bedidea  other  smaller 
Ones,  in  the  vena  cava  inferior. 

The   }^mphatirs  of  the   livor^  large   and   numerous,  form   a  deep  and  a 
•nper^ckl  set,  already  described  {p.  40'i), 

Jferwi.^The  tirrcM  of  the  liver  are  derived  partly  from  the  cteliac  pleitns, 

anil  partly  from  the  pneumogastric  nerves,  especially  from  the  left  pneumt*- 

gastrio,      They  ent^ir  the  liver  supported    by  the  heyintic    artery  and    ifs 

Lbnuiches  ;  along  with  wliich  they  may  be  traced  a  c  mniderable  way  in  th«  j 

Pportal  eaiialK,  but  tlieir  ulkimate  distribution  is  nnt  known. 

^xctLirmnr  Appjkatlh, — Tlie  excretory  apparatiT^  of  the  Uv^t  conHsia  of 
the  hepatic  duet,  the  cyatic  duc^  tho  galbbhidder,  and   the  common  bilo* 

The  h^paik  duct,  formed  by  the  union  of  a  right  and  left  branch,  whu-h 

iiisue  from  the  bottom  of  the  transver«e  Jiasure  and  unite  at  a  very  ohiiise 

^iHgle,  descends  to  the  right,  within  the  gaatro^ hepatic  omentum, 

Um  TriM  portifct,  and  having  thn  hepatic  artery  to  ita  teCt  ^de, 

it  about  tiro  lines,  and  iU  length  tt^aily  two  tncVif^a.      kt  \W  ' 
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meets  with  the  cystic  dact,  descending  from  the  gall-bladder  ;  and  the  two 
ducts  uniting  together  at  an  acute  angle,  form  the  common  bile-duct. 

The  gall-Uadder  is  a  receptacle  or  retservoir  for  fiuch  bile  as  is  not  imme- 
diately required  in  digoHtion.  It  is  a  pear-shaped  membranous  sac,  three 
or  four  inches  long,  about  an  inch  and  a  half  across  at  its  widest  part, 
and  capable  of  containing  from  eight  to  twelve  fluid-drachms.  It  is  lodged 
obliquely  in  a  fossa  on  the  under  surface  of  the  right  lobe  of  the  liver,  with 
its  large  end  or  fumluSy  which  projects  beyond  the  anterior  border  of  the 
gland,  directed  downwards,  forwards,  and  to  the  right,  whilst  its  neck  ia 
inclined  in  the  opposite  direction. 

The  upper  surface  of  the  gall  bladder  is  attached  to  the  liver  by  areolar 
tissue  and  vessels,  nlong  the  fossa  formed  between  the  quadrate  lobe  and 
the  remainder  of  the  right  lobe.  Its  under  surface  Ls  free  and  covered  by 
the  peritoneum,  which  is  here  reflected  from  the  liver,  so  as  to  include 
and  support  the  gall-bladder.  Sometimes,  however,  the  peritoneum  com- 
pletely surrounds  the  gall-Madder,  which  is  then  suspended  by  a  kind  of 
mesentery  at  a  little  distance  from  the  under  surface  of  the  liver.  The 
fundus  of  the  gall-bladder,  which  is  free,  projecting,  and  always  covered 
with  peritoneum,  touches  the  abdominal  parietes  immediately  beneath  the 
margin  of  the  thorax,  opposite  the  tip  of  the  tenth  costal  cartilage.  Below, 
it  rests  on  the  commencement  of  the  transverse  colon  ;  and,  farthef  back, 
it  is  in  contact  with  the  duodenum,  and  sometimes  with  the  pylorio  ex- 
tremity of  the  stomach.  Tlie  veck  of  the  gall-bladder,  gradually  narrowing, 
forms  two  curves  upon  itself  like  the  letter  S,  and  then,  becoming  much  con- 
stricted, and  changing  its  general  direction  altogether,  it  bends  downwards 
and  terminates  in  the  cystic  duct. 

The  gall-bladder  is  supplied  with  blood  by  the  cystic  branch  of  the  right 
division  of  the  hepatic  artery,  along  which  vessel  it  also  receives  nerves  from 
the  cobliac  plexu<).  The  cystic  veins  empty  themselves  into  the  vena  ports. 
Beale  states  that  two  large  veins  always  accompany  one  artery. 

The  cystic  duct  is  about  an  inch  and  a  half  in  length.  It  runs  downwards 
and  to  the  left,  thus  forming  an  argle  with  the  direction  of  the  gall-bladder, 
and  unites  with  the  hepatic  duct  to  form  the  common  duct. 

The  commo7i  hUe-duct^  ductus  communis  choledochuSy  the  largest  of  the 
ducts,  being  from  two  to  three  lines  in  width,  and  nearly  three  inches  in 
length,  conveys  the  bile  both  from  the  liver  and  the  gall-bladder  into  the 
duodenum.  It  continues  downwards  and  backwards  in  the  course  of  the 
hepatic  duct,  between  the  layers  of  the  gastro- hepatic  omentum,  in  front  of 
the  vena  portae,  and  to  the  right  of  the  hepatic  artery.  Having  reached 
the  descending  portion  of  the  duodenum,  it  continues  downwards  on  the 
inner  and  posterior  aspect  of  that  part  of  the  intestine,  covered  by  or  in- 
cluded in  the  head  of  the  pancreas,  and,  for  a  short  distance,  in  contact  with 
the  right  side  of  the  pancreatic  duct.  Together  with  that  duct,  it  then 
perforates  the  muscular  wall  of  the  intestine,  and,  after  ninning  obliquely 
for  three  quarters  of  an  inch  between  its  several  coats,  and  forming  an 
elevation  beneath  the  mucous  membrane,  it  becomes  somewhat  constricted, 
and  opens  by  a  common  orifice  with  the  pancreatic  duct  on  the  inner  surface 
of  the  duodenum,  at  the  junction  of  the  second  and  third  portions  of  that 
intestine,  and  three  or  four  inches  below  the  pylonis. 

Varieties. — The  liver  is  not  subject  to  great  or  frequent  deviation  from  its  ordinary 
form  and  relations.  Sometimes  it  retainn  the  thick  rounded  form  which  it  presents 
in  the  fcebus;  and  it  has  occasionally  been  found  without  any  division  into  lobes. 
Oa    the  contrary,  Soemmerring  has  recorded  a  case  in  which  the  adult  liver  was 
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divided  into  iwelrt  lobei;  ind  »ttDibr  <;(iseft  of  *tibdivitle4  Hirer  (rewmblinf  tlwit  af 
Aomc  aittmaU)  hare  been  now  and  lljeEi  obeerrcd  ty  oiNnt.  A  detaclied  portion, 
foraiing  A  mti  of  acctmyry  liver,  is  ocea«ii>niilly  found  appended  to  the  Ml  extremity 
of  tbe  gtand  by  &  fold  otperitoneom  e^dntnining  blood- vesaeU, 

Tbe  gtilM)1:idder  U  occiuion&llj  wantmg  ;  in  wiiieli  eiue  the  Hepatic  duct  U  much 
dHateil  within  the  liver,  of  in  some  part  of  its  cour^^e*  Sometimes  the  gatl-blodder  h 
irt^gular  in  form,  or  is  conatrieted  acrcisa  tU  middle,  or,  but  much  more  mrely,  It  u 
partinUy  divided  in  a  loDgiiudiQ^  direction.  Direct  comnmniealioa^  by  meanft  of 
kiQinll  dnci^  (rmiT^cd  hep^to-cystie),  passing  from  die  livor  to  the  gall-btaddcrf  exUt 
reguiiirly  in  rarioii<  auimala  ;  and  they  are  sometimes  founds  a«  an  unusUAl  formation, 
in  the  human  subject. 

The  right  and  lef^  dirisioni  of  tlie  Hepatic  dnot  Bometimes  eontinne  eepamt^  for 
mWM  diBtance  within  the  gaetro- hepatic  omentum.  I.ia»tlyj  the  common  blLe-duct 
not  iin&«qtteiLt]y  ope  mi  Into  the  duodonam,  a|>art  from  ibi>  paot^reatic  dtiJ^t. 

BTRUOTURg   or  TBI  LtVBB. 

Coaii. — The  HT©r  h&a  tvra  eovetiug^,  yk*,  tt  aerotta  or  paritoneal  in  real- 
meiit,  already  anfiiciently  referred  to,  aud  a  proper  ar&olar  coat. 

Tbo  areolar  or  Jihrous  coat  iavcmta  the  wbola  ^laud.      Opposito  to  the  * 
parta  covered  1)y  I  he  i«roiia  ooftt^  it  iB  tbin  and  ditticidt   to   demonBtrate  ; 
but  where  the  peritoneal  ooftt  m  absent,  n&  at  the  post*srior  border  of  tho 
Urer,  and  in  the  pnrt<i]  ^ure,  it  ii  deuaer  and  more  evident.      Ita  inner 
atufaoe  ia  attacHad  to  the  hepatic  glandular  substance,  being  there  oouiiuuouji 

Fijf,  COG. 


Tig.  006. — Skctioh  or  a  Portion  of  Livna  PAsarsa  Loj(otfiTtnHALi.T  fiiaocram  4  | 
C05]»iiiJUUfiLS  Hmt'Atio  YBi!t|  vm^M  THK  fiQ  {after  Kieman).     { 

fi,  hepatk  vi'QOUti  trnok,  against  which  the  sidei  of  tho  lobutva  (H  are  appHed  ;  I,  A«  A^ 
■tthl^biihir  hcpfttic  vdnAt  on  which  iht^  [\a&ca  of  ths  lobnl^fl  rest,  mid  tbrrriigh  lh<  eoatii  e»f 
whicL  tbej  are  Be@D  qj  p^lyi^oijat  ^frures  ;  i,  month  of  the  intmtuhular  veina,  openiog  in  to 
the  inbluhular  vein*  ;  f^  intrtilobtilar  veini  ahowu  pM^ing  up  the  eentre  f)f  aome  dir" " 
liibule#  ,  J;  tf  cut  rirfMJ34  {>f  tbe  tivei' ;  ^  ^  waUa  of  the  bepatie  reiions  caoal,  fc* 
the  p«ljpaal  Haaea  of  the  lobdea^ 
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iviiU  tba  ilelitfftt*?  lu^uUr  iiiMiiie  i»hkli  Ilea  bet  preen  the  imidi  lolsules  of  Ili« 

'  f  kul      At  tbe  tmus^^rae  tlHAtire  it  heconiei  oaiitiuuotts  witit   the  i^uftgnd^  *jtf 

l|ifitMOri.i  by  irliich  naine  ii  cli3slguiittiil  a  sili^ath  of  Areolar  ti^iie  irbied  «tir* 
raun  Is  tbti  brjiuchi^a  of  thu  pL>rt^il  vein,  hep.diu  aitcry,  &D(j  bep^Uo  duct, 
tbtj^  miuit^y  tu  tbe  i^nWt  inc«  of  tbe  U^eri  hdiI  \rbicb  b^oam^  more  dt'liG^t^l 

pfta  tbe  kiigcnW  linoK^biA  become  iimalltir 

L(*lftthf. — Tbe  |jro|>ifr  Hiubtitauc^  of  the  liver,  wblcb  bna  &  reddtftli  broim 
Oijlotir  and   a  motlli^  a^^pect,  h  ci>mt>jM?t;,  but  uot  v^^ry  drm.      It  l<  eaailj 
cut  tit*  Utwmt^dj  &*nl  ift  uot  upfrtjtiueutly  ruptured  duriiig  Uf*i  frrjm  Acoideii  ti  i 
in  which  ot^ier  y^^bi  of  tbo  hocjy  biive  e«c;i|}e  1  injury*      Wbeu  the  ftcibatdUi<M 
of  th<»  Hver  i^  t^jrui  the  brokeu  surfticc  is  not  suiooth  but  ooKr&&ly  gnuiul^iry . 

[the  livrT  bttiijg  compCM^Hl  of  a  mul  tit  tide  of  small  tohiUt^^  which  Tftlj 
bjilf  a  line  t4j  iL  litie  in  diamoiur. 

Tliesti  lobuk^  lire  closoly  packed  polyb^rd  lUAseef ,  and  in  iome  fttii]ii&tt|r| 
as  iu  i\m  pig,  are  cynipktely  ii^oLiled  one  from  another  by  areolar  tisitie  ootk* 
tiimons  witb  tb^  fibrous  coat  of  tha  liver  and  with  the  cap«ule  of  Gliiftoti  A 
but  in  tbe  buinau  subject,  and  in  mo*t  tminmlw,  although  they  arts  very  dia«1 
iiDguiihabk  on  aooDunt  of  tb^  diii|K)hi liou  both  of  ve^cla  and  parenchyma,' 
they  &re  nr^t  distitictly  separated,    but    exhibit   cuntinuity  throat^h    their 
capillary  networks  juid  oelhilnr  ojUTititueiita.      Notwithstanding  thi%  bovr- 
eTeTj  WLt  ULij  consider  the  lobules  of  the  human  lifer  ai  being  m&rkisd  ouc 
by  alight  interlubuljir  inter  rals. 


V\g.  GOT 


Fig.  d07i^ln.i!cOITiTMlflL  SlCTIOIl 
or  A  FuRTAt  C&MAL,  OO^TAf  Mtna 
A        FollTAt*        VBtir,         Hl1»ATl« 

Aa7inr,    aitd    Hxpina    Duct, 
fKOM  taR  Fio  (after  KlerimA).    { 

(,  branch  of  Tcna  porto^,  titeaU 
in  c^  Ct  &  portol  canab  furtiied 
amon^t  the  Ifibulea  of  the  liver 
(ii  ^)  J  P»  /*»  viigiJi^l  branch fe8  of . 
port-fil  Teii],  gWiQg  off  smAKi^  omasj 
(if  i)t  uauji^d  iDlerlubular  Teitia  i 
tbfiT«  Are  aUo  s«ea  within  the  large 
portal  Vtiiti  ntiiueroDa  adfi<%i  of  the 
ftnallefit  iaicrbbular  rmtiB  Ariiiiig 
dirtutly  frQOJ  it  I  o^  hepAtlt^  artery ; 
d,  hf^patic  duct. 


The    lohttle*    of    the    liter  j 
have,  throughout  ilasubstanod^j 
in  general  the  polyhedral  form  ^ 
of  irregularly  compressed  aphe- 
roids ;  but  on  the  surface  they 
are     flattened     and     angular^ 
They    are    all    compactly   ar- 
ranged   round    the    sides    of 
branchea  of  the  hepatic  veina,  each  lobule  resting  by  a  smooth  unrface  or 
bas^f  upoti  the  vein,  and  being  connected  with  it  by  a  small  venous  trunk, 
which  arises  in  the  centre  of  the  lobiile,  and  pasaea  out  from  the  middle  of 
ita  base  to  end  in  the  larger  subjjiceiit  vessel.      The  small  veins  prooeedioig 
from  the  centre  of  the  lobules  are  named  the  mfralobular  veins,  and  thoae 
on  which  the  lubulea  rest,  the  subkilniiar  veins.      If  one  of  these  sublobular 
veina  be  o|>eijed,  the  bai^ea  of  the  lobules  may  be  seen  through  the  coats  of 
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thm  veiB,  wliioli  are  li«^re  very  tEiii,  givltig  a  teas&Uteii  sppearauce,  each  little 
I  ^oljgon&l  Rfwvct?  ri?prefteutit»g  the  hsk^  of  a  lobule,  mnJ  Imviug  in  it«  centre  a 

yiU  ipgt,  which  iet  the  mQUth  of  the  mtriilobukr  vi-iu.  Whin  dudJevI  in 
the  dir^etton  of  a  BtibJobiilAr  vein,  the  attaohed  iubulei  pres4?ut  a  fuikteti 
appeftnuce,  for  that  piirt  of  tht^ir  «urfiu*e  which  h  not  m  tioutact  with  the 
vein  is  itself  Rlighily  h^bidated.  Cut  id  a  trnus^t^rse  directiot],  the  lobuks 
ivreieiit  a  polybt'driJ  form, 

The  he]mtic  sub^taiiou,  aa  exhibited  iu  the  armngoment  of  ea«}h  lohule, 
cousists  of  masiies  of  oella  and  a  copious  TaBcular  network,  doitJy  itater^ 
v^'oveUy  with  the  iuterveiitiou  of  Littla  other  tissue.  For  the  ^ake  of  eoo- 
vi^nit^iice^  the  vfutciilur  stmcture  of  the  liver  may  be  connidt^red  Erbt* 

B(omI-rtMrh^^^Th&  hcpiitiit  reiiM  comineuee  ixi  the  oeuUti  of  eiich  lobule 
by  the  utilou  of  Ite  capillary  Teest-'la  into  a  single  ittdependent  intmlobukr 

Fig  003. 


Fig.  DOS, — CAFCLLAhf  NBTWOftx  or  TUi  LosoLXB  or  Ttti  E4»iit*0  LrvKR  (from 

Kiilhker).     <f 

The  if  era  Si  ttt%W  frofit  a  tctj  snc^eMfnl  InjectioD  of  the  hepatte  teins  mude   hy 
I  Hailing  I  il  ibowi  umrlj  the  whole  of  two  lobule*,  and  pnrU  of  thi^c  athen  :  p,  poi  Ul 
Wnaditt  mnblng  In  the  Uteriohnkr  ipaixa;  A,  hepatic  vtins  peoetraiing  kdJ  mUinUitg 
fitnii  the  <i«nU«  of  the  loholea 

Teiii,  as  alrendy  ^tttted,  Tbese  minute  intralobubLT  veius  open  at  once  iuto 
the  sidefi  of  the  nAljaeeut  Bublobular  veiuik  The  snblobuh»r  veins  are  of 
varitHtA  ftiEes,  and  anastotiiOM  tog«iher.  Uniting  Uito  larger  and  larger 
t-esMelH,  thi^y  end  at  length  iu  hepatic  veiiotiA  trunkft,  which  receive  no 
intralobutar  veiiiH.  huRily,  thvse  venous  trunks,  converging  towards  the 
postecioT  border  of  the  livtr,  and  receiviJig  in  thcdr  couDRe  other  aiuall  aiib- 
li>bular  TeiuAf  t^rmiriAte  in  the  vena  cava  inferior,  sm  already  dencrihed.  In 
thii  courpe  the  hi^i^atio  veina  and  their  atiecmnire  ramifitaticna  are  nnac* 
oufopani^d  by  any  othttr  vtsseL  Their  cotita  are  e%tronitly  thin  ;  the  eub- 
lahnlttf  branchee  ail  here  imine<liatt;ly  to  the  lobules,  and  even  the  larger 
trankft  have  but  a  rery  slight  ateoLir  in  vestment  cot  meeting  them  to  the 
mibstatice  of  the  liver,  Hrnce  the  divided  ends  of  tht^se  vein  a  are  seen  upon 
a  flection  of  the  liver  as  Mmple  open  orifices,  the  thin  wall  of  the  vda  being 
tttrroundei]  closely  by  the  holid  aubfitance  of  the  gland. 

TI10  Teua  port«&  and  hepatic  arteiji  which,  tu^^llii^  ^\0:i  1^\iC^^^  ^ 
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enter  the  liver  at  the  transverse  fi^tsare,  have  a  totally  different  ooarBeiy 
arrangement,  and  distribution,  from  tha«e  of  the  hepatic  vein.  Within  the 
liver  the  branches  of  these  three  ves^la  lie  together  in  certain  canals,  called 

Fig.  60J». 


Fig.  609.— Injkctkd  Twig  of  a  Hepatic  Vbist  with  Shblobular  Vkiks  passiro  nro 
THK  Ukpatic  Lobules  (from  Sappey).     ^- 

1 ,  small  Bubluhular  hepatic  vein  ;  2,  iDtralobular  veins  passing  into  the  base  of  the 
lobules;  3,  their  smaller  subdivisions;  4,  capillary  network  of  communication  with  tlie 
extreme  ramification:*  of  the  vena  portie. 

Fij:.  (31  n. 
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Vifc.  610.— Cross  Section  of  a  lrt»BULK  of  the  Human  Livkr,  in  which  the  Capillart 
Network  between  the  Portal  and  Hepatic  Veins  has  been  fullt  injected  (from 

Sappt^y).      '^ 

1,  Bcction  of  the  intralobular  vein  ;  2,  its  smaller  brandies  collecting  blood  from  the 
capillary  network  ;  3,  interlobular  branches  of  the  vena  portoe  with  their  smaller  ramifi- 
cations passing  inwards  towards  the  capillary  network  in  the  sabstanoe  of  the  lobule. 
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ported  canals,  which  are  tubular  passages  formed  in  the  Bubstance  of  the 
glaud,  commencing  at  the  transverse  fissure,  and  branchiug  upwards  and 
outwards  from  that  part  iu  all  directions.  Each  portal  canal  (eyen  the 
smallest)  contains,  as  shown  iu  a  longitudinal  section,  one  principal  branch 
of  the  vena  povto),  of  the  hepatic  artery,  and  of  the  biliary  duct ;  the  whole 
being  investe<l  withiu  the  larger  portal  canals  by  the  areolar  tissue  of  the 
capsule  of  Glissou. 

The  portal  vein  subdivides  into  branches  which  ramify  between  the  lobules, 
anastomosing  freely  around  them,  and  are  named  interlobular  veins.  The 
twigs  from  these  penetrate  the  lobules  at  their  circumference,  and  end  in  the 
capillary  network  from  which  the  iutralobular  (hepatic)  veins  take  origin. 
Within  the  portal  canals  the  branches  of  the  portal  veins  receive  small 
tributaries  called  ''vaginal  veins,"  which  return  to  them  the  blood  which  has 
circulated  iu  the  capsule  of  Giisson,  and  also  ''  veusQ  advehentes  capsulares,'' 
from  the  fibrous  coat  of  the  liver. 

The  hepatic  artery  terminates  iu  three  sets  of  branches,  termed  vaginal, 
capsular,  and  interlobular.  The  vaginal  branches  ramify  within  the  portal 
csinalrt,  supplying  the  walls  of  the  ducts  and  Glisson's  capsule.  The  capsular 
branches  appear  on  the  surface  of  the  liver  spread  out  on  the  fibrous  sheath, 
and  are  accompanied  by  the  veins  wliich  return  their  blood  to  the  portal 
branches.  The  interlobular  branohes  accompany  the  interlobular  veins, 
but  are  of  much  smaller  diameter.  It  has  been  supposed  by  Kieruan, 
Ferreiu,  and  Theile,  that  the  blood  which  they  convey  is  entirely  taken  up^« 
by  the  portal  veins  before  reaching  the  capillaries  from  which  the  hepatic 
veins  take  origiu  ;  but  the  view,  which  has  been  held  by  other  anatomists, 
th  it  the  hepatic  arteries  transmit  blood  directly  to  the  capillary  network 
between  the  portal  and  hepatic  veins,  is  supported  by  the  experiments  of 
Chrzonszczewsky,  mentioned  further  on. 

The  capillanj  network  \a  very  close,  and,  in  specimens  in  which  it  has  been 
filled  with  transparent  injection,  can  be  seen  to  be  continued  uninterruptedly 
from  one  lobule  to  another. 

The  distribution  of  the  portal  and  hepatic  veins  within  the  lobules,  as  just  described, 
has  Bugge.Hcd  an  explanation  of  the  mottled  ac^pect  of  the  liver,  an  appearance  which 
formerly  led  to  the  erroneous  idea  of  there  being  fen-o  substances  in  each  lobule,  one 
darker  than  the  other.  The  colour  of  the  hepatic  substance  itself  is  pale  yellow,  and 
would  be  uniform  throughout,  were  it  not  varied  according  to  the  quantity  of  blood 
contained  in  its  different  vessels.  Thus,  if  the  system  of  hepatic  veins  be  congested,  the 
centre  of  each  lobule  is  dark,  and  it-s  margin  pale :  this  Ls  the  common  case  after  death, 
and  is  named  by  Kiernaa  jxvutive  congestion.  In  what  is  considered  an  active  state 
of  hepatic  congestion,  the  dark  colour  extends  to  the  portal  system,  across  the  inter- 
lobular fishures,  leaving  intermediate  spaces,  which  remain  as  irregular  pale  spot-s : 
this  state  occurs  especially  in  diseases  of  the  heart.  When,  on  the  other  hand,  the 
portal  I'yRtem  is  congested,  which  is  rare,  and  occurs  generally  in  children,  the  mar- 
gins of  the  lobules  are  dark,  and  their  centres  pale. 

The  Hepatic  Cells. — The  principal  part  of  the  secreting  substance  of  the 
liver,  and  that  which  seems  to  form  nearly  the  whole  bulk  of  the  lobules 
when  unprepared  sections  are  examined  with  the  microscope,  consists  of 
nucleated  cells.  The  hepatic  cells  are  of  a  spheroidal,  compressed,  or  poly- 
hedral form,  having  a  mean  diameter  of  from  toV^*^  *^  uiij^^  ^^  ^^  ^^*^^  • 
according  to  Henle  some  of  them  are  only  ttts^^^  ^^  '^  ^^^^  ^  ^^ 
meter.  They  present  some  colour  even  when  highly  magnified,  being  of 
a  faint  yellowish  hue.  They  usually  include  a  very  clear  bright  Yesicular 
nucleus  of  a  rounded  form,  within  which  again  one  or  two  XLU<cSbw:M  mi 
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The  edli  mliiO  ^ttUiit  very  Bm  grauii!ikr  or  veelctiW  tnoTecuIea.      In 
malty  cssoa,  too,  thv  cidls  of  ibis  huiuj^n  iiv«r  «J)J  of  th^t  of  qi^i^ilrtj^^^dH  l\nv« 

larger    ami     siiiAll^^r    ^emt- 
Pjg.  fill,  trrtimparout   ft^t  globules    in 

their  iuterior.  The  tiu* 
cleus  ifl  fraqiiently  quite  in- 
di^tinguUhable  ;  and  Dot 
unfrequeutly,  ou  the  oifaejr 
hand,  cvlla  are  obserr^d 
which  are  provided  willi 
two  ftejmrate  nudcL  They 
lire  masRcd  in  ixiw»  or 
^ti'oakft  bet  free  u  the  retaeb, 
and,  in  Eteciinus  tDade  at 
light  ftLigltra  to  the  iutra* 
lobnUr  VMiua,  appear  aa  if 


Fif.  611- — A  Sua  it    Poitios 

OF  A  LuDULK    OF   THK    HrVAW 

tif   CnWXEOTIOM    AKD   THE   Cl- 
FILLAKY        8pACtS       QMTWKKV 

TUKa  (fhim  K5lLik€r)«     **!^ 

F%.  6ia, — l^irAMATa  HKrATio 
Crllb  (from  Kqlliker).    ^^* 

a,  m+irt  usnnl  form  of  cclk ; 
&,  cells  ^inUihlng  CfjK>u r- gra- 
nules ■  tg  cfiLlii  eontaliiiDg  Iktr 
gloliuIcB* 


radiating  from  the  centre 
of  the  lubxdea  towardM  their 
drcuQifeniac©.  Wheu  ex- 
amined with  a  higher  mag* 
nifying  power,  they  are 
observed  to  form  a  con- 
tiuuoui  web,  or  solid  net- 
work,   tlie    more     obvious 

openitjgB  in  which  arc  the  Bpacea  occupied  by  the  oapiilaric&  viith  wliich  the 

cella  are  iuterhiced, 

Bca.U  dtatea  tlm^L  th^fle  colle  ofUti  appear  to  he  collections  of  vi^ld  matter  around 
central  nuclei,  without  any  distmct  cell-walJ ;  but  tbia  h  operi  to  questloa.  According 
to  Sohifi*  (quoted  by  Henle),  the  moleculea  eonlained  within  the  hepatic  cell  a  conakt 
of  the  amyloid  tsubslaneer  which  is  formed  in  the  liTer^  and  from  wliicli  the  glucose 
obLaiued  firom  thiji  orj^^n  h  derived. 

The  bepattc  celln  may  be  washed  away  from  tliiu  secticna  by  dilute  solu- 
tions of  crtUfltic  potash,  and  then  the  *5|mc*J^  which  they  occupied  are  emptied^ 
Bud  the  iittwork  of  capillaiies  with  which  they  were  interlaced  is  brought 
more  clearly  into  view,  m  was  pointeil  out  by  Rainey;  and  likewise^  accord- 
ing to  Honle,  narrow  l>ancli,  which  hi>  regards  aa  formed  of  connective  ti^aue, 
are  to  be  sean  croBi*ing  the  s|>aces. 
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C*>mm€n<^tnii!Hts  <tf  th<  i>twjfci,— ^The  aninlleftt  bUo^dnata  which  are  eattafau- 
totiXf  kimwii,  rHniify  Wtwetn  the  lohuUs  al  iig  with  the  inU-rlobiilar  blomJ- 
ve«»ub  :  but  h  is  s»tiU  a  nmtU^r  of  ili«*cu'*ia»  hi>w  tho  bilo  euters  thefie  duct/«j 
atiU  irhut  lit  the  mod^  of  its  secrt^tloti* 

Fig.  esia. 


FSg*  013*— ^DuaBiMi^  aftowiNQ  the  ABR^iraEMSfT  ow  the  BLooi>*Tmsifl  4VD  Dijctit 

WITBtJf    4KIJ    fiBlWBKS    THB   LoftVLE^   AeCOHUiQ    TO   KtBRffAK,       ^ 

In  A^  p^  p,  InLerlobat^v  br&iich««  of  llie  portal  veiu;  f,  f,  mti^tubulju-  ri^noas  pk&us, 
f*w(ini^iiti|^  the  porlAl  rifiiis  (  Pp  p)  with  thne  iotralotjular  ttiiD  ^4i  in  tbe  ctii;itr«f  which  ia 
tlip  ooramenciug  brMttcb  of  tbe  fae|iatiG  vda  ;  in  B,  d,  f/,  are  two  bnint^bes  of  tho  1i&|>n|i^ 
dijct«  whieb  li  iup|puei<l  to  ctimuicuce  in  a  pleiua  situated  towards  the  cir^umrerene^  uf 
the  loLule  iiifl|-\ed  b,  t/j  caJlu^t  b^  Kieroan  tbi^  bUt^rj  iitoxm.  Wiibid  this  ia  susati  ilie 
ceatml  p«iil  af  Ibe  Jobul^  ouatBiuiug  btinticliei  of  tba  intndohitkr  (h^$t^tic^  vein. 

KieruftQ  described  the  Rmalbst  biLiATf  ducts  as  commeuciiig  irithin  ibd 
lobules  by  uttmercnis  rsimificfitiotiB  in  thf)  form  of  a  cIl>sg  (letworkf  whieb 
he  WM  onlf  able  to  inject  in  the  oyt^r  part  of  each  lobule*  Si»G«  th^ 
dhicov^erf  of  the  hepiitk  oell<^,  however^  it  has  beeii  Torj  gruerali;  iuppoeei 


Pif.  dU* 


l^ij.  61 1. — ^Tntw  <ip  aoMi  of  thb  Smillbst  BatABT  Dtrcra  iLLFrrBjfiwa   Buit-Ji's 
rtBw  Of  TBEiB  iiELiTi*ji  TO  iHi  BiLURT  Cblls  (ftxjtti  KolUker  after  BtBlif),     ^ 

Th^  drftwiag  ia  lAlcen  from  &o  tnjeet«id  ^paratian  of  the  pig* a  liver* 

tt,  iotBll  tiraacb  ef  an  interlobuUr  hepatic  if  net  ;.  h^  smallest  btliary  do^  I  €«  pdrtlA*^ 
of  the  i:%t[iilar  part  of  the  labnle  in  which  the  oeUi  are  ie$a  wiihm  tttbet  which  comtii> 
9itc  with  the  fiaett  dncle. 


875 


TOK    LIVER. 


timt^  Uie  cetk  being  plAoed  clristily  together^  the  bile  either  poaaei  by  irre- 
gulur  iuteratioes  btiiwean  tb^m,  or  from  one  oaU  to  tuuothar,  to  reach  the 
smalleAt  ducts  at  the  cireamf^i^nce  of  tba  lobules, 

Beala,  who  haa  investigated  the  aiibjoct  with  gri^at  care,  believes  thftt  he 
h^a  eucceeJed  in  deman^tratijig  the  existeneo  of  a  ba^t^oieut  membrane  in- 
cloiiDg,  in  a  pLems  of  tubeft,  the  iutralobukr  row»  or  columns  of  hepatic 
celb,  Thk  basement  membrane,  he  eonceives,  lines  the  iutemtices  beiwoeti 
the  capillary  blood-Te&sela  formiisg  tbe  iutralDbulsir  ple;siiM  ;  and  he  gtatt« 
that,  although  iu  the  adult  it  becomes  so  closely  incorponited  with  the  vmlhi 
of  tbe  blood- vei<s«ls  that  it  is  scarcelj  to  be  demonstTateid  as  a  distinct  strag- 
tare^  yet,  in  the  fu^tus,  the  walls  of  these  tnbes  and  those  of  the  vessels  are 
quite  distinct.  The  minute  ducia  are  cou&idered  by  Beale  to  be  directly 
oontinwoujs  with  this  tubular  network  :  but  the  tubulea  contaiLjing  tlw 
hepatic  celU,  btnug  y^/jj^tb  of  an  inch  in  duunater,  and  the  aindleit  ducts 
^^./jijth  t^r  Iea4<j  there  h  a  groat  (iilf«rence  in  tlieir  si»G  j  this  difference,  ho 
holds,  bowex'cr,  h  otUy  similar  to  that  which  is  fotmd,  in  some  other 
glandular  organs^  between  the  proper  secreting  eai^ty  and  the  ductal 
paBSAgea. 

K5lliker  has  become  convinced  of  tbe  correctness  of  Beale'a  account  from 
an  exauiiniitioii  of  big  piey^aratLuua.  H^nk^  b^lieyes  that  the  interlobular 
bile-ducts  are  completely  shut  off  from  tbe  cellular  gub&taneo  of  the  lobules, 
which  was  the  theory  proposed  by  Hdud field  Jones  ;  aud  he  sugg^ts  that 
the  hepatic  cells  are  entirely  engaged  in  the  amyloitj  function  of  the  lirerj 
and  tm connected  with  the  biliary  secretion. 

According  to  such  views  as  those  before  stated^  the  anastomosing  net- 
work of  ducU  described  by  Kiernan  would  be  regarded  as  artificial  pas^ 
BJiges  between  tbe  cells^  formed  by  the  force  of  injection  ;  and  there  ia  no 
doubt  that  pasiaages  of  that  sort  may  be  made.  In  recent  yeara^  however. 
Budge,  Amirbjewic,  Hyrtlj  Frey,  and  other  observers  have  suooeedod  ilk 
displaying  by  injection  of  the  cellular  subataneu  of  the  lobular  a  network  of 
fine  canals  of  cylindrical  form  and  regular  iliameter,  and  having  therefoie 
&  character  which  cannot  be  exi^laiued  ou  the  supj»osition  that  they  ate 
irregular  interspaces  of  accidental  origin*  The  apparent  improbability  of 
the  ducts  of  a  i^ecretitjg  gland  taking  origin  in  minute  tnbes  destitute  of 
epithelium,  and  external  to  secreting  cellt^^  baa  led  to  great  opposition  to 
the  view  that  the  ducts  in  question  are  really  bUe-ducts  ;  and  Beichert  has 
suggested  that  they  are  lymphatics  :  but  a  set  of  researches  have  aab^ 
saquently  been  published  which  invest  the  theory  that  the  bile-duots 
begin  within  a  fine  intralobular  pU'^cu^ij  with  additional  weight.  Chrxon- 
fizcfcewakyj  pursuing  a  method  of  ex  penmen  ting  by  what  may  be  called  the 
natural  injection  of  colouring  matter  into  tbe  vessels  of  living  animals,  by 
which  he  bad  previously  succeeJed  in  colouring  tbe  tubes  and  vessels  of  the 
kid  nay  J  sought  for  a  colouring  matter  which,  when  introduced  into  the 
blood,  would  be  eliminated  in  part  by  tbe  bile  without  dyeing  the  textures 
indiscriminately  ;  and^  after  numerous  failures^  he  at  last  found  one  sub« 
atance  with  the  requisite  proper ties^ — viis.,  the  su I pb o -indigo tat o  of  soda 
(in  use  umler  the  liame  of '*  iudig»>carmine  ^■).  A  saturated  watery  solu- 
tion of  thirt  substance  was  introduced,  in  repeated  do^es,  into  the  circulation 
of  dog?  and  sucking-pigs,  by  the  jugular  vein  ;  at  id  in  an  hour  and  a  half 
afterwards,  while  the  animals  were  still  living,  the  blL:^od- vessels  were  either 
washed  out  with  chloride  of  potassium  introduced  by  the  portal  vein,  or 
they  were  Injected  with  gelatine  and  carmine.  In  specimens  prepared  in 
this  way^  Chrzonszczewsky  obtained  an  extremely  fine  network  of  gall-ducta 
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■  Ihraughont  etich  lobula,  !tije<^d  blue^  while  the  liiterv^enfng  e«11i  mmAiiied 
I     free  from  colour.      These  can^iU  h&  deteribos  a^  of  regular  iliamater^  witbout 

■  iuepsaaa  of  flixo  wbere  tlwy  atmRtomafle,  ami  by  teiiiiiiig  be  obtains  pordoiifl 
of  them  with  di^liuct  WilUs  fit^ntliug  out  fve&  frtim  iba  oeUs  :  by  Wiirmiiig 

■  the  section  to  113'  Fah.«  the  blu^  oolotir  is  tIe»trojed  whil@  the  eaiiak  a  till 
remain  TUibleb  B7  killing  the  auimal^  Boouer  &ftt?r  the  injectit^n,  the 
blut}  eoloariug  ms^ttcr  wsls  fuitiiil  wttbin  the  hepatic  cella,  thim  rtemotiidraUng 
that  it  was  tb  rough  their  agency  ihitt  the  canaEii  were  tilled.  Further  efxp«- 
riiueuts  were  ina^le  in  aiiimda  in  which  tho  portal  vyin  and  hopatio  artery 
had  been  tl&d^  and  tho  result  obtaiiiied  was   that,  when  the  hepatic  artery 


,  6 If, — Two  mtAhh  FsAoifftNTs  OF  Hepjitio  Lobules,  or  Fig.  615* 

WHICH  TPR  eMAI.l^E$T  iHTRReELLtTLAlE  BiLf&RT  DuCra  WtLltM 
WIVLYli    WITH    GyLOCKI.Va     MlTTKft    PCRIBO    LlFE,    UHiriLf 

lii  A»  tlie  hepAtie  doll*  h^te  been  aep^rated,  anJ  thi?  inttir- 
c*)lalir  dueU,  a,  ar«  seen  not  onty  ijtMifitig  bet  wren  th«ra, 
hut  Aliu>  in  fiiirl  pp  <jet!titig  frth* ;  in  this  {ji^pHraLi^ti  Uit* 
eriluur  Wfti  diecbi^r|;<^l  bj  htat :  in  B,  Lbe  colouriug  ntutter 
mmm'ttiM  in  Lb?  dticiSf  MJid  lli£  c«l]a  are  ojurv  cli>rM:'ly  coii- 
netrled  u>gf^tb«jr, 

had  been  tied^  the  peripheral  puts  of  the  lobules 
showed  tht;  blue  canal »»  while  the  centre  of  e>ich 
w&a  left  colourless  ]  and  that,  when  the  portal  vvhi 
had  liei^u  tied.,  the  Teveriie  effect  was  produced  ; 
the  centre  of  each  lobule  »h owing  blue  c^nalA,  while 
in  the  iiiterrening  spaces  only  tari^er  ducts  w^r^ 
se^n.  It  is  worthy  of  remark  that  the  ap]>eaTattee 
of  fibres  crossing  the  capillary  spact?»  observed  by 
Heule   in   Htjctiona  wanhtHl  with   alkali,  might  very 

^weH  be  due  to  nucb  caiiala  aa  those  described  by 
Budge,  Chrzonsxcstewsky,  atid  others, 
^ruHurt  of  tht  diicU. — The  bile-dttets  have  strong  tliftten^ible  aptolar 
ll^ts,  containing  abundant  elastic  tissue,  and  their  mucous  membrane  ti 
lined  with  columnar  epithelium.  Tho  minute  ramifications  between  the 
lobulea  have  walls  of  a  more  homogeneoiifl  nucleated  tisi^uef  but  the  lining  of 
columnar  epitheliuni  h  still  found  in  tham  (Heule).  The  muoous  membrane 
of  those  which  ni^  less  minute  presents  numerous  openings,  which  are  scat* 
t«Ted  irregolarly  in  the  Larger  ducts,  but  in  the  subdiviRiona  are  a^rangod  in 

»iwo  longitudinal  rows,  one  at  each  aide  of  the  Te&ieL  Tbe^  openings  were 
foniierly  supposed  to  be  the  oriti<;t^e  of  mncoua  glands  ;  but,  while  the  main 
duets  are  studded  with  true  mucous  glands  of  lobulated  form  and  with 
Uiinnte  orihoes,  the  laxger  openings  now  reforrod  to  belong,  as  was  pointed 
out  by  Theile^  to  sai^  and  ramLfied  tubes  which  occasionalJy  anafttomo^o, 
and   may  h^  studded  all  oyer  with  cjecal   projections.      Sappey  and  Henle, 

I  who  h^re  made  these  pcooess«B  the  subject  of  special  inve.stigation,  find 
that  they  are  so  numareua  as  rometimes  to  Donoeal  the  p&reut  tub<?,  and 
on  this  Henle  baiu>«  hia  luggeation  (System,  AnatJ  that  they  are  engaged  in 
tlie  secretion  of  the  bik, 
A^*errani  bilmry  dueiM, — Tn  the  duplicature  of  the  peritoneum  forming 
the  loft  lateral  ligaineiit  of  tho  liyerj  and  also  in  the  twa  hbroua  bands 
ivhi«h  sometimes  oonyert  the  fossa  for  the  vena  cava  and  the  fissun^  of  the 
umbilical  vein  into  euialSj  there  haTe  hmsn  found  biliary  dvikCXa  ^1  c:Qix^<\%tt^* 
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visa  which  ar«  not  sTitroTiniled  ^ith  lo1>ulafi.     These  aberrant  dncta^  &s  tbej 

might  be  callett,  were  ilt'scribed  by  Ferrviri  and  by  Kkiniau  ;  they  aiia^^tonioio 
together  in  form  of  a  net  work »  and  are  nccoinpanied  by  brAijchea  of  ttie 
vena  portn^,  hepatic  n.rtvry,  and  bepjitii;}  vein, 

Shudnre  of  the  ifali-bhddcr.—BoHit\eM  the  peritoneiil  itirefitments  tht  wnltii 
of  the  gjill  bladder  are  formed  of  two  dUtinot  ky«r«  of  tissue  cotiiitltiitisig  its 
Eieol&r  or  fibroun  and  its  mucous  cortt^. 

Th«  ar*r>(ai'  eoafc  is  strong,  and  consist*  of  bmids  of  densa  »biniii^  white 
fibres,  which  interlace  in  aU  dlrectiona.  Tiiese  ribre<4  resenible  thoi^e  of 
areol&r  tistue.  In  quail ni pods  recently  killed  the  gall-bladder  contracts  on 
the  application  of  a  gtimulns  ;  atid  in  the  larger  species,  n^  well  %s  in  man, 
uiuf^cidar  fibres*  of  the  plain  variety  havo  been  fonud  n>ingled  with  tho^e  of 
the  areolar  coat.  The^  fibre*  have  prijicipally  a  lori|fitudifial  dir**ction,  bnt 
aome  run  transversely.  Their  nuclei  are  indistinct*  The  areolar  ooat  forma 
tlie  framework  of  the  organ^  and  supports  the  larger  blood*  vessels  loid  lym- 
phatics. 

The  mni'ouf  otrnt^  whicli  ia  generally  stronjjly  tinged  of  a  yellowiih -brown 
colour  with  bile,  is  elevated  upon  ita  inner  surface  into  veiy  nunierons  email 
ridge.«,  which,  uniting  together  into  me^lieit,  Iciav^  between  them  depn anions 
of  different  sizei^  and  of  various  ptdygmjal  forma.  This  ^structure  gives  to  the 
interit^r  of  the  gall-bladiler  an  areolir  aspect,  wluch  is  aiiiilar  to  what  ia 
seen  on  a  smaller  scale  in  the  vetticnliB  seminal^'fi.  Thef^e  areolar  intervals 
become  smaller  t^iwardf*  the  furjdus  aud  neck  of  the  gall-blaflder  ;  and  at 
the  bottom  of  the  larger  ones,  other  minute  depre^mons,  which  may  be  seen 
with  a  luagTiifying  lena,  apparently  leail  into  numerous  mucous  recesses  or 
follicles.  The  wh<de  of  the  mucous  membniue  ia  covered  by  coluinnar 
epithidium,  and  it  accretes  an  ab^indi^nce  of  Tiscid  muGu<i. 

At  the  pbfcces  where  tho  neck  of  the  gidl-hlatlder  curves  on  itaelf,  there 
are  strong  folda  or  projectiona  of  ita  mucous  and  areolar  coats  into  the 
interior. 

In  the  eysiic  dnd^  the  tnucouH  membrane  is  elevated  internally  in  &  ain- 
l^ntar  manner  into  a  spriea  of  cresceutic  f<dds,  which  are  arranged  in  an 
oblique  direction,  and  succeed  closely  to  efvch  other,  so  as  to  present  very 
much  the  appearance  of  a  continuous  spiral  valve.  Wtieu  ilistuniled}  the 
otiter  aurface  of  the  duct  appuars  to  be  indented  in  the  situation  of  these 
folda,  and  dilattfd  or  awolleu  in  the  intervals,  so  as  to  present  an  irregulai  ly 
aacculated  or  twisted  appearance.  It  is  of  importance  to  note  the  infiuence 
of  this  valvo  in  causing  the  rttention  of  biliary  coiicretions  in  the  gall- 
bladder 

Among  the  monographs  which  give  an  account  of  the  «;tnictnre  of  the 
liver,  the  following  may  be  specially  mentioned  ; — Kienian,  in  Pbil  Trans- 
actions,  1833;  Theilcj  in  Wagner's  Handworterbuch  d,  PhyKiologie,  p.  308; 
Rainey  on  the  Capillaries  of  tlie  Liver,  in  Microsc,  Joun*alj  T,  p.  231  ; 
Haudfield  Jones,  in  Phil.  Tmnsactions,  1849  and  1853;  Bndge,  in  Mliller's 
Arehiv,  1S50  ;  Beale^  Lectures  m  B-luilic^il  Times  and  Gazette,  t85G,  and 
*' On  some  points  in  the  Anatomy  of  the  Liver,"  in  Philos»  Trans,  1H50  ; 
ChrzouBzczewsky,  in  Virchow's  Archiv,  XXXV.  p.  153,  1SB6  i  ^rey,  in 
^itach.  f.  Wissensch.  iSoologie,  March,  1866.      * 


THE    filLE, 

The  hile,  ss  it  6ewB  (rora  the  liver,  ie  a  thin  greenish  yellcw  fluid  ;  but  that  which 
remains  in  the  gaU^bladder  becomes  darker,  more  risdd,  and  ropy.  It  con  tains  as 
adreniiitous  pariides  mneus  and  epithelium  corpuscles,  bnt  ne  hepatic  cells.     Th« 
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tpcctfte  i^vUf  of  tUe  hlU  U  fmm  1/02G  to  1^030.  Ti  has  a  Bwcetbli  bitter  taaie.  and 
an  nTkalinis  rcat^tion.  U  tit  n  ^pdtiic«aoi]»  eamtHiuadt  coti taming;  the  Mlowlit^  mfre* 
dient^ :  —  wat^r,  muc!J«»  coloarinij  mattera  (compo*i<»d,  accordttig  to  Berzeliua*  of  ^ 
yellow  siib«t$iice  name^i  cfaalop^viT^iiiQ,  a  brawn  tubrtt-ance  nsmed  bilifulvine,  a,nd  a 
g^reen  m&tier  or  UiU?erdiae),  fatty  ftddn,  vi^^  the  tnarnaxlc  and  o1ei4%  eombloeil  irith 
*oda,  free  fkt,  clu>1eAt«rin^>  «Alt!i,  and^  l^'^tlv,  the  iDns^t  important  iD^reiiicnt  of  th« 
bUe,  nameljr,  the  proper  blHarj  matter,  wh'u^h  con^Ut^,  according  to  Strecker  and 
T/ehioanii,  of  two  *'  conju|pited  acid*,"  formed  bj  the  uuion  of  one  acid,  the  Choleit% 
In  two  iROmeri^^  fortns  (the  eholio  and  cholaldic  acid»  of  some  autliotii)  with  tilyem 
ftnd  Taofin  rMpectit^cW.  Thus  the  OljeochoUci  and  Tuiirocholic  aeids  Are  formed, 
e-flch  of  them  consiit'ing'  pnucipnUy  of  cArlton  and  hydrosren,  hut  both  eonialnirig 
nitrogen,  and  tho  latter  a  considerable  qn&ntlty  of  ^ulphtin  Tliej  are  combtned 
with  aoda,  hut  » re  very  r^dil?  decomposed.  gWmg  nsje  to  ammonUi^I  and  other 
oompoundH,  Of  iheae  two  acids  the  gtyeo^^hoHo  b  the  moitt  important  The  bile- 
pi^menl  affijrda  the  most  ebameteriatic  teels  for  the  delactioa  of  biliary  matter. 
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The  lirpr  begins  lo  be  formed  at  a  very  early  periled  of  f<iBtaI  life.  Both  in  the 
m&miniil,  ^  seen  by  Bi^ehirfiT,  &nd  in  the  bird,  a»  llemak'ii  reiieiLrchc^  ehov^  it  begint 
in  ttm  f*<rm  of  two  blind  proce^iieA  from  the  inieslinal  tnl»e,  immt^dmtcly  beneath  the 
diUtHlioEi  for  the  ttomaeh.  According  to  Remiik,  theiw  jm>ees»Nhs  involve  both  the 
ppithclia]  and  the  fibrous  layera^of  the  mte^tine;  and  tlie  tihroun  lav'er,  mpidly  p^rowin^, 
iii¥oh'i?fi  i\w  omph^Jo-me^cnteric  ^ein  and  foruiEi  the  outline  of  the  liver  :  meanwhite 
the  ^niemiA]  stniciure  takes  origin  by  the  growth  of  mtiai»toQiObing  cytindeJift  of  ut^lla 
frtjm  the  epithet iai  layer,  and  of  tufts  of  blood  vcdsclti. 
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Pig.     6lfi.— H4KLT     Cos* 

MTTON  oi  tnc  LtT«a 
lit  tm  Chiok  a)t  tiik 
T0iiti»  D^r  OF  IiTccr- 
iAffoir  {from  J,  Mul* 
ler),     f        ^ 

1,  the  heart,  na  a  Bini- 
pj#  cnrT^ii  tolw ;  %  2, 
tite  inltattri^l  tiibe ;  S, 
Cnniral  [irutrijn^tii  uf  the 
iVAt  af  the  coin  roe ttcing 
mtfftti^ne,  on  whiofa  the 
Idu^^U'inJi  irf  th#  Hrer  (4)  is 
forrrtcd;  S^  pQriidn  of  the 
lAjf^rt  of  the  germinal 
uteiubrane,  poJbitig  into 
Uie  julU-iac. 

The  ^11  bladder*  ac«?ordin^  to  some  author^*  m  dcvelopid  aa  a  brftneh  ordiTertlculom 
from  the  btlcdiict  ontffiifo  the  liircr;  bnt  Meckel  d^m^ibet  H  M  aH^III^  In  n  deep 
Uok'b  in  the  Miib«lance  of  the  gland.  Ji  L»  at  firat  tubular,  and  then  hs«  m  rounded 
fartn.  The  alveoli  In  its  interior  appear  about  the  «ixth  m  on  tit  At  the  seven  Lh 
nionib  It  ttit  conlains  bile.  In  the  fcetna  ll4  direction  Ls  more  horizontal  than  In  the 
adult. 

Siz^.  ^In  the  human  fcetiiR,  at  the  third  or  fourth  week,  the  liTvr  it  aald  toeonitti-' 
ate  onehaL^f  of  the  weight  of  the  whole  body.     Thlit  pmportion  ipmdimlly  deureaAon 

i  ilerehipment  adratiCGS,  until  at  the  fnU  period  the  relative  weight  of  tlie  frntAl  liver 
to  that  of  (hft  b*Kly  it*  ait  I  to  18. 

In  early  fu?ul  life,  the  right  and  left  loben  of  the  liver  are  of  equaJ«  or  nearly  equi^lt 
iisie.  liaiePf  tb<?  rigljt  prepondi^itei,  but  not  to  snch  an  extent  lu  alter  birth.  Imme* 
dj«Lely  before  birth  tbe  rebtive  weight  of  the  left  lobe  to  the  right  is  nearly  ia 
I  to  1 'U. 

PtMiiifm  —In  eondequenee  of  the  nearly  equal  si^  of  the  two  lobea,  the  poftitiivn 
of  the  fcttcd  liver  in  the  abdomen  t»  more  sTmmetrica]  than  In  the  atliitt.  In  the 
very  joung  fuetu^  it  occopieii  nearly  the  whole  of  the  ^bdamiii4\  «%?(\V^  \  ask4  i^ 
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the  full  period  it  eiill  deicends  an  inch  and  a  tmlf  below  the  miirgiii  of  ibe  iUormSv 
overkpa  th«  splceii  on  tbc  left  eide»  and  reatihefl  nearly  down  to  the  crett  of  the  ilitini 
on  ibe  ri^'bt 

Fftnit,  Ckilovr,  ((*<*,— The  f(i?tftl  Uver  in  ooTiRjderably  thicker  from  tbove  downward* 
th:in  that,  of  the  arlult.  It  U  ^eneralli^  of  a  d:irker  hue.  lU  consistence  and  spc^^iBe 
gravity  are  both  le^  tbim  m  the  adult* 

BiiMit-VejiefU,— The  blood-Tegeele  of  the  fectal  Ijvtr  pr^^BCUt  teveml  impotUnf  pefrn- 
llariiieSp  with  vhidb^  indeed,  Ihose  preTtoui^ly  mentioned  an.^  more  or  leut  £OiiTvect«d. 
Up  to  the  itiometii  of  births  the  g^reatcr  part  of  the  blood  retumeil  from  Ibc  plnecnta 
hj  the  umbilical  veiri  pa^tefl  tbrough  lh«  liver  of  the  fmUm  bcfom  it  reaches  the 
heart  ;  wbile  a  ftrnallijr  part  is  tranaraltted  more  directly  to  the  riglvt  atiride. 
Duntig  fcetrtl  life,  the  ui^ibllioal  rein  ruwi  from  t!ie  umbllicui  alonjg:  tbe  free  Ttiar«;in 
of  the  An^pen^ory  lij^^anierit  i^iwanU  t!je  aoteriar  border  and  iimier  i^nrfiicc  of  Ibe 
liver,  tmnoJiLb  wblch  it  i^  lodged  in  tbe  umbilU'al  fiH!>^ure,  and  proceM^  oa  far  aa 
tiie  transverse  fiBSare,  Here  it  divides  into  fif^o  branches:  one  of  tbcac,  tbe  amaHer 
of  the  tirtfo,  coiitinnca  onwrard  in  the  eame  direotiotit  and  joins  the  veua  ca^a;  this 
IB  the  dnehtji  i^fLiio^-ttfi,  wbich  occupies  tbe  po&lerior  part  of  the  longitudinal  fissnne, 
and  gives  tfl  it  tbe  name  of  the  fos^a  of  tbe  ductu?  vunoMis.  The  other  and  larger 
branch  (tbe  trunk  of  the  umbilical  vein)  tnrnft  to  tbe  right  along  the  tranavcrae  or 
portal  fiflnnre,  and  ends  in  tbe  vena  portae,  which,  in  as  much  as  it  proceeds  from  tbe 
vetna  of  the  dijgef^tlve  org&nA^  in  in  the  fcstu^  eom  para  lively  of  small  dimen^tousk 
Moreover,  the  umbilienl  vein,  aft  It  lies  in  the  umbilical  Gtiaure,  nnd  before  it  join«  the 
vena  port^,  gives  off  aome  lateral  brancbea,  which  enter  the  left  lobe  of  the  liTer* 
It  alfto  fiends  a  few  hianches  to  the  sqnare  lobe  and  to  the  lobe  of  SpigeUas. 


Fir.  filL 


Fig.   617, — rKDnii  St^aFACK  of  thk 

FtSTAL      LtVKB,     Wmi      ITS     OEKIT 
Bmop-TKSSiBLS,       AT        TQS        FULL 

Fkaioi>.     § 

The  runndtiJ  outline  of  tbe  organ, 
ruid  tlio  comjiamtiveljr  small  differ- 
eucc  of  nhii  between  tta  two  lobeft^ 
are  aeen  :  a,  tbe  nmbilical  vein^ 
lying  ill  tbi^  untbilical  €^iiri*i  and 
ill  ruing  to  tbEv  ri^bt  mdn  at  ih« 
tr&im versa  fissure  (oK  tOr  JQin  tlie 
vena  parUv  (p) :  tbe  branch  marked 
(l^  named  the  daotua  venoButi  oon- 
tt fines  straight  on  to  join  the  rena 
OJiva  infer br  {c} :  a  fisw  branches  of 
tbe  umbilical  vein  eater  the  siib* 
stance  of  tbe  liver  at  onca;  */,  tlie 
gilbblfldder. 

The  blood  of  the  uuibilis^al  vein  may  therefore  be  ijonBidered  as  reaching  the 
ascending  vena  cava  hi  three  portions.  8ome  i^  carried  into  it  by  the  more  direct 
pasAOge  of  tbe  ductus  venostin ;  unotber,  the  principal  portioa,  passes  fir^t  tbrough 
the  poitiil  veins,  and  then  (hruugh  the  hepatic  vein-^ ;  whilst  a  third  portion^  supplied 
by  direct  branchea  to  tbe  liver,  i^  alao  retnrneil  to  the  cava  by  the  hi^patie  veins. 

Clmnfm  *';/?*?''  6iVV^.— Immediately  after  birth,  at  the  c^sijation  of  tbe  current 
wbich  prcTionsly  pasised  throtjgb  the  uinbiliciil  vein,  and  on  the  establishment  of  an 
increa«cd  circulation  tiirtm^b  the  lungs,  the  supply  of  blood  to  the  liver  is  dimini«he4 
by  nearly  two*tbirds.  The  uinbiiiail  vein  and  ductus  venosuf*  becomn  empty  and  con- 
tracted, nnd  Hoon  lifter  wards  tbsy  begin  to  be  obi  iterated,  and  arc  ultimately  converted 
into  the  fibrous  cords  already  deftcribed, — that  one  which  rep re«entii  the  umbilical  rein 
constituting  the  round  Hg.iment  of  tbe  liver.  At  the  end  of  sis  days  the  ductua 
venosua  has  been  found  to  be  dosed;  but  it  sometimea  eontinucs  open  tor  Mveial 
weeks.  That  portion  of  the  umbilical  vein  which  eupplied  iliretit  bmnehes  to  the 
liver  remains  open,  though  dimliibhetl  in  si/e^  and*  being  in  c'^nmiunication  with 
the  left  branch  of  the  vena  porlee,  continnea  afterwarda  to  transmit  hlood  to  a  part  of 
the  liver  from  that  vei^eL 

Concurrently  with,  and  doubtless  in  iom«  miaflare  dependent  on,  the  sudden 
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dlminuildn  in  the  quintitpy  of  bbod  noppficd  io  the  llrcr  aA.er  blrlb^  tlib  orgiii  I 
App«ar»  st  BtAiVa  become  abaolutcty  tighter;   and*  o^orditig  to  same  d^ia,  Ibui 
de^reotfe  of  weight  le  not  recov'er<;d  from  antU  the  co&cliiHLoti  of  iUo  firn^i  year.     After  , 
Ihiit  t^eHoJ^  the  lir^r,  tli  mi^h  it  incrcn-so^  in  xlzg,  crnwa  mor<:  tiK)w[y  tbun   tW  bod/^ 
fill   th;tt  iU(   rdjilive  wej^'bl    In  pfopotliua   Ici  the  body,  which  wiM  1  l^  li^  jntil  b«^fure 
births  beconiiia  gradually  le*s  and  less.     At  about  five  of  i>ij£  j*eiri  of  i^c  li  httd 
chod  tho  proportion  tuaLuUineii  during  the  resit  of  lifB^  vix,,  1  to  ^ii< 
Tb«  retifctiire  wctght  of  the  left  lobe  to  that  of  the  right  (which,  i^  nbov^e  stated ^  is 
atbout  1  to  IJ)  iminedidLfsly  befure  birth)  uadorgt>cd  a  fiDlmequent  dttuiuutlon.     Tbil\ 
At  a  month  oUU  It  has  been  found  to  b*;  oa  1   to  !}»  and  In  afierdif^  the  proportion  in 
gencstall^  I  to  I  or  S. 

THE  PANCREAa 

The  fMtjureut  is  ft  toixg,  nftrrow^  flatteu^d  glands  larger  at  one  end  than 
kfti  tho  other,  Htid  lying  deeply  m  the  cavity  of  tlio  fibdumen,  immeiii^t^ly 
■behind  the  stomach,  atid  opixMito  tbo  first  hiiubar  vertebra,  lln  Ixifger  end, 
the  ht.<ji4y  tumod  to  the  right,  U  etnbraceil  by  the  curvfttnra  of  the  diiodenuuif 
wbibit  ita  left  or  narrow  extremity,  thn  taUj  reAchus  to  a  sotuewliat  hii^her 
\vve\^  and  is  in  contact  with  the  aplaen^  It  extetidfi  acro^  tba  eptj^a&tdo 
into  both  hy[X)cbiindria€  rejriona. 

The  right  or  Jarge  end  of  the  pancro  is  u  bent  from  nbove  rlownwards,  and 
accnrately  M\n  the  curvature  of  the  duixleuuni,  to  >vhich  it  ia  closely  fulhe- 
rtrtit«     T]m  lower  uxtremity  of  this  ctirred  portion  paases  to  the  left^  babitid 
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Is  thifl  fi^fire,  whit^h  Is  ultered  from  Tieileinnnn,  the  Itrer  and  lEtnmaeh  nre  tuini^ 
dN  to  a^iiuw  the  duirdei^um^  the  pancLc:!^*,  and  the  ^  pier  a  :  /,  tlic  undpr  Nitrfui^  of 
li^cr  ;  jf,  gBll'bUdder;  /,  the  Gommon  bile  dofit,  Formtid  *7  tbe  onion  ^f  Ibc  ojffitio 
|o<*t  from  it  lit  icdL-bbdder,  and  the  hepatiQ  duct  coming  from  the  1iv«r ;  d,  th« 
ibtifi  end  uf  the  stOKuuTh*  where  the  tBCoi^hAgmi  entet^ ;  $^  nnd^r  iurf^oo  of  t\m 
tP  m^i'H  ;  Pt  pfl&iie  end  u(  the  litomach  ;  d^  di^odeuiun  ;  A^  head  of  tlie  ptui^i^ftik ;  t^  tail, 
Aud  I,  IickIj  nf  that  ^laud  ;  the  Aut^Utiee  nf  the  puucrcos  h  rifmoTed  tit  frotit^  to  khow  Uio 
tier fm tic  duct  {r^  and  \U  hiauchc*  ;  t\  th«  eplet'U  ;  f,  the  hiloa^  at  which  the  bloud- 
ela  enter  ;  e,  r«  crura  of  tliv  diairhragui ;  n^  4U[>er[ur  miseutfrle  nrlery  ;  a,  aorta. 

the  iiiperior  mea^iiteric  vt?&«eh*,  forming   the   pf>»terii:>r   wj^ll   of  a  ^^ort   of 
..eaiud  in  wbidh  they  ure  oticlosed.     Tbia  part  of  the  gland   is  iutuetiiues 
fked  off  from  iho  re^t,  and  is  then  named  the  Usser  jjafk;rec««. 

The  |Tan«*r<as  rarle^  «^>n&idi>mb1y.  In  different  caacAr  in  it^  m2c  and  weight.     !t  U 
mualty  frMtn  El  to  3  inch^  long,  aUmt  1^  inch  in  avem^e  bie^diV^  %ck^UQtGt\i]i&\  ^ 
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inch  to  an  inch  in  thickneM,  being  thicker  at  its  bead  and  along  its  upper  l)order  than 
elsewhere.  The  weight  of  the  gland,  according  to  Krause  and  Clendenning,  is  aaoanj 
from  2j  OS.  to  3^  oz. ;  but  Meckel  haa  noted  it  as  high  as  6  oz.,  and  Scemmerring  m 
lowaal^oz. 

The  anterior  surface  of  the  pancreas  is  covered  with  the  posterior  wall  of 
the  sac  of  the  omentum,  and  is  concealed  by  the  stomach,  which  glides  upon 
it.  The  posterior  surface  is  attached  by  areolar  tissue  to  the  vena  cava,  the 
aorta,  the  superior  mesenteric  artery  and  vein,  the  commencement  of  the 
vena  portoe,  and  the  pillars  of  the  diaphragm,  all  of  which  parts,  besides 
many  lymphatic  vessels  and  glands,  are  interposed  between  it  and  the  upper 
lumbar  vertebrce  :  to  the  left  of  the  vertebral  column  it  is  attached  simi- 
larly  to  the  left  suprarenal  capsule  and  kidney  and  to  the  renal  vessels.  Of 
the  large  vessels  situated  behind  the  pancreas,  the  superior  mesenteric  artery 
and  vein  are  embraced  by  the  substance  of  the  gland,  so  as  sometimes  to  be 
enclosed  in  a  com[)lete  canal,  through  which  they  pass  downwards  and  f<jr- 
wards,  and  then  emerge  from  beneath  the  lower  border  of  the  panoreaa^ 
between  it  and  the  termination  of  the  duodenum.  The  co&liac  axis  is  above 
the  pancreas ;  and  iu  a  groove  alon^  the  upper  border  of  the  gland  are  placed 
the  splenic  artery  and  vein,  the  vein  pursuing  a  straight,  and  the  artery  a 
tortuous  course,  and  both  supplying  numerous  branches  to  the  pancreas,  the 
narrow  extremity  of  which  is  thus  attached  to  the  inner  surface  of  the  spleen. 
The  head  of  the  pancreas,  embraced  by  the  inner  curved  border  of  the  duo- 
denum, is  attached  more  particularly  to  the  descending  and  transverse  por- 
tions of  that  intestine,  beyond  which  it  projects  somewhat  both  in  front  and 
behind.  The  ductus  communis  choledochus  passes  down  behind  the  head 
of  the  pancreas,  and  is  generally  received  into  a  groove  or  canal  in  its 
substance. 

Structure, — The  pancreas  belongs  to  the  class  of  conglomerate  glands.  Jo 
its  general  characters,  and  also  in  ila  intimate  structure,  which  i-^  racemose,  it 
closely  rcsem))les  the  salivary  glands,  but  it  is  somewhat  looser  and  softer  in 
its  texture.  It  consists  of  numerous  lobes  and  lobules,  of  various  sizes, 
held  together  by  areolar  tissue,  blood-vessels,  and  ducts.  The  lobules, 
aggregated  into  masses,  ore  rounded  or  slightly  flattened  at  the  sides,  so  as 
to  be  moulded  or  a<lju8ted  compactly  to  each  other  ;  their  substance  is  of  a 
reddish  cream-colour,  and  the  arrangement  of  the  commencing  ducts  and 
vessels  is  similar  to  that  in  the  lobules  of  the  parotid  gland,  which  has  been 
already  deaciibed  (p.  816). 

Tlie  principal  excretory  duct,  called  the  pancreatic  du^^t  or  canal  of 
Wirsung  (by  whom  it  was  discovered  in  the  human  subject  in  1642),  runs 
through  the  entire  length  of  the  gland,'  from  left  to  right,  buried  completely 
in  its  substance,  and  placed  rather  nearer  its  lower  than  its  upper  border. 
Commencing  by  the  union  of  the  small  ducts  derived  from  the  groups  of 
lobules  composing  the  tail  of  the  pancreas,  and  receiving  in  succession  at 
various  angles,  and  from  all  sides,  the  ducts  from  the  body  of  the  gland, 
the  canal  of  Wirsung  increases  in  size  as  it  a<lvances  towards  the  head  of 
the  pancreas,  where,  amongst  other  large  branches,  it  is  usually  joined  by 
one  derived  from  that  portion  of  the  gland  called  the  le.«48er  pancreas. 
Curving  slightly  downwards,  the  pancreatic  duct  then  comes  into  contact 
with  the  left  side  of  the  ductus  communis  choledochus,  which  it  accom- 
panies to  the  back  part  of  the  descending  portion  of  the  duodenum.  Here 
the  two  ducts,  placed  side  by  side,  pass  very  obliquely  through  the  muscular 
and  areolar  coats  of  the  intestine,  and  terminate,  as  already  described 
(p.  868),  on  its  internal  mucous  surface,  by  a  common  orifice,  situated  at 
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the  junction  of  tli«}  deeoeading  aiicl  horiitonUl  portions  of  the  daodenum, 
between  thr&e  aud  four  itichea  below  ttio  pylorus.  Tbe  puncrt-^atic  duotj 
vith  its  botnchei^,  is  readily  dli^tingu  islied  from  the  gUiiduljir  aubBtttU<^^ 
\xf  the  very  white  appe&rance  of  its  tbin  fibrous  waUa,  Its  widest  part^ 
near  the  duodenum^  ib  from  1  line  to  1  .^  line  in  dlamt^ter,  or  nearly  the  aiztr 
of  an  ordinary  qiiill ;  but  it  may  be  eaaily  distend t.'d  beyond  thnt  fiize.  It 
ia  lined  by  a  remarkably  tliin  and  amooth  muooua  membrane,  which  near 
the  termmation  of  the  duct  ocoaaionally  presents  a  faw  scattered  folHcIea^ 

VnriHU^. — SotneUioi]^  the  pancrejitlc  duct  is  double  up  to  lU  point  of  entranee 
mto  the  duodenum  ;  ivnd  a  i^Ull  further  deri&lioa  from  the  ordiniLTj  conilition  is  not  .  .— 
nnfrequeutiy  obicrvcd,  in  whi4!b  there  U  a  fi/^/*Je m^/i/^r^  duct*  derived  from  the^  ^^ 
l^ier  pancreas  ar  iiome  part  uf  the  head  tA  tbt!  gland,  opening  into  the  duodenum  by  \xm.  t^ 
a  distiDct  odGce^  at  a  distance  of  eren  one  inch  or  more  from  the  termination  of  the 
prtndpal  duet,  U  sometimes  oocnra  that  the  'pancroatio  duct  and  the  commou  bile  'T\X 
duct  open  AeparBtdy  into  the  duodeuum, 

Vtmd*  ami  -Vc/ie"*.— Like  the  olivary  gUnda,  th«  panereat  receiTes  its  blood 
TeKcln  at  numerouH  points.  Its  artcn&s  are  derived  from  the  flplenic  and  from  the 
■Qpenor  and  inferior  pazicreatit^  duodenal  bmnehe*  of  the  h^^palic  and  superior 
meaenterie.  lU  hlood  is  returned  by  the  ipLeuic  and  superior  mcecnt'erio  velna.  [U 
lymphatics  terminate  iit  the  lumbar  T«tiehi  and  gbndi.  The  nene^  of  the  pancreas 
%te  derived  from  ilie  dolar  ph  xus. 

iJ^ffftpTttfJtf.^ltiiiA  oripn  and  devel<ipTneni,  I  he  paner^as  altogether  resemblea 
the  eali  vary  gland  A,  It  appears  a  little  eurlicr  tban  these  glanda,  in  the  form  of  a 
ppall  bud  from  the  left  Aide  of  the  inte^tlual  tuhc«  doao  to  the  dommencing  flpl^n. 

£errftiofi. — Like  the  ^liva^  the  pant^reatii?  jau*e  is  a  clear  colourle^  fluid,  which 
has  diffused  in  it  a  tnw  microscopic  corpu^aclesb ;  It  hns  an  alkaline  reaction »  and 
C£kaguUte4  in  white  fluked  when  heated.  The  eoAguhtm  is  eau^sed  by  the  pre^-rice  of 
an  albuminoid  fiub^tancc — pffncrtatifi — which,  like  mlivin»  has  the  property  of  con 
Terting  sLareh  Into  Rugar*  The  pancreatic  juiee  containa  tikewi*e  chlorides  of  aodium 
and  potaadutn,  and  phosphatei  of  limei  soda,  and  magueaia.  It  readily  undt^rgoei 
dflcomp^ttUon  on  cixpoaui^ 

THE    iFLESir. 

Tho  spken  in  a  aofl,  highly  vaacuhirj  and  eaBily  [listamdblo  or^n,  of  a 
dark  btut^b  or  purplish  giey  colour.  It  is  situated  in  the  left  hypochon- 
dritini,  &t  tJio  Ctirdiac  end  of  tho  stomacb|  botwtif?n  tbnt  vijvc^is  nud  tho  dia* 
phmgtn,  and  is  protectod  by  the  cartilng^  of  the  nb^.  It  m  the  largt^at  of 
the  atmetnrai  tfirmed  duotk^as  ghtnds,  and  it  is  now  generally  a«]niittt;J  to 
be  Lotiumtely  oontiected  with  the  prooca^  of  sanguification,  and  is  mos^t  pro- 
bably the  seat  of  the  formation  of  1>lt3od-cor|>UBcleA« 

The  shape  of  the  apleen  ia  irregttbir  and  somewhat  variable  :  it  forms  a 
oompreawd  oval  maai,  pkoed  nearly  vertically  in  the  body,  and  having  two 
faces,  one  external^  coo  voir,  &ud  free^  which  U  turned  to  tho  left^  the  uther 
internal  and  c^jucave,  ^bioh  la  directed  to  the  right,  and  ia  applifd  to  the 
cardiac  end  or  great  cnl-de-aac  of  tho  i^iomaoh  ;  it  also  preaonta  an  anterior 
ahiirper  anil  n  poaterior  blunter  margin* 

Th^  convex  face  of  the  aploen,  amooth  and  covered  by  tho  peritoneum^  h 
in  Oi>ntact  with  the  under  »urfaco  of  the  left  ivit^te  of  the  diaphragm,  and 
correspond!}  with  the  ninths  tenth,  and  eleventh  riba.  The  internal  concave 
face  ia  diviiloil  by  a  vertical  tiaaure,  named  the  hiiti^y  into  an  antt^rior  and 
poftteHor  p^^rtion^  both  covt^red  with  peritoneum,  continued  round  tbo  bor^ 
ders  from  the  convex  aurface.  The  anterior  of  these  two  |iortion$  U  the 
large r^  and  ia  eloo^ely  apj)1iei!  to  the  stomach  ;  the  fiostericir  m  in  ap[MMitioii 
with  the  l&h  pillar  of  the  diaphragm  and  left  snprsrenal  cap^ale,  1£W 
Anterior  border  of  the  spl«»eu  u  tliinuer   ihain  Ibe  ^o«^WiV^t,  va^  ^k  ^-AMsar 
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Blightly  Qoiched,  et^pecully  towards  the  loir^r  pArL  The  lower  end  Is  pot  5 1^1, 
utiii  u  in  conUct  with  the  left  end  of  ibe  urob  of  tha  ookni,  or  with  iha 
transveria  meao-culoEi*  The  position  of  the  MluH  ooireeponds  with  die  Eno 
of  attachment  of  the  gaatro-fipleuic  omentum.  Along  the  botlom  of  tkoM 
finsnro  are  l&rge  openingg  or  deprfu^iiioiia,  which  traimuiit  hlobd-t^^selft,  with 
lymphatics  and  nerves,  to  and  from  the  interior  of  the  organ*  In  some 
case^  there  ia  uo  distinct  iisaure,  but  merely  a  row  of  opening  for  the 
vesaela  ;  and  in  others  the  ait  nation  of  the  hi!  us  is  occupied  hy  a  Jongiiu- 
diual  ridge,  interrupted  by  the  vaacular  orifices.  The  peritoneal  ooiinectii.»ii« 
of  the  spleen  have  been  already  descHbod  (pp.  827  and  830),  A  poriiiin 
of  variable  extent  behiod  the  hiltis,  and  towards  its  lower  end,  will  usually 
be  observed  deriving  its  peritoueal  covering  from  the  ftac  of  the  omentum. 

The  ipleen  varies  In  magi^ltiide  more  ihan  Jtny  other  organ  in  the  IkkIj  ;  and  thiA 
nai  only  Jn  dlfTerent  aubjc^ctai  btit  iu  the  b&me  iiidtvidual,  under  diffi^rent  condition*, 
Bometlntefl  j^ppearing  ftlitutik,  nui!  at  ulhers  being  mueU  distended.  On  thi^  at^ount 
it  ii  difficult  or  impossible  to  state  what  ^rc  its  ordinary  weight  and  dimensions:  in 
the  ailult  it  meaaureA  generally  about  b  or  5^  Inehcs  from  tlie  upper  to  ihe  Iciw^r  ead, 
3  er  1  inches  from  the  sitter ior  to  the  poiterior  border,  !Liid  I  or  1^  inch  from  \ia 
external  to  its  internal  Hurf:LC€  ^  and  iU  a^ual  volume,  accordlag  to  KmtiAe,  in  from  &>| 
to  15  dubic  iiicbea*  In  the  greater  number  of  a  Berica  of  cascti  cismioed  by  Held,  il* 
weight  ranged  from  5  to  7  oz.  in  the  male,  and  waa  somewhat  \em  hi  the  female  i  inn 
even  when  perfectly  free  from  diBCiwe,  it  may  lluetuate  Ifetwccn  4  and  lU  onnuea«  Gray 
KtatM  that  the  proportlun  of  tbe  »plecu  to  the  weight  of  the  adult  body  variet  fmin 
1  :  S20  to  I  :400h  In  the  foetus  the  proportiou  U  as  I  :3.ift.  Afier  the  age  of  forty  the 
average  weight  gradually  dlmlniAhea,  ao  that  in  old  age  the  weii^bt  of  tbe  spleen  h  U* 
that  of  the  body  as  1  i  70t>  (H.  Gray)*  The  iipcei(i<!  gravity  of  this  organ,  aeeortltn|;t  t<* 
Hidkr,  Scemuicrririg,  and  Krause,  U  about  lOiiO.  In  inier mitten t  and  ftome  olht^r 
fuverA  the  spleeu  U  nitiib  dii^tetidml  and  i<nlHrgod,  reiiching  below  the  nhs,  and  ofk'ii 
wf  limbing  aa  much  as  13  or  2U  Ib^.  In  enlnrgemeuL  ami  ho  lid  ih  cat!  on  it  baa  been 
knowu  to  weigh  upwards  of  i^  Iba. ;  and  it  hua  been  found  reduced  by  atrophy  to  Un^ 
weigbt  of  two  drachini». 

Small  detocbed  roundish  nodules  are  oc{?a^ioually  fk>und  in  the  ncigbbourhood  of 
the  BpleeUt  flimilar  to  it  in  substance.  These  are  commonly  named  accc^mr^  or 
tnipplf-ift^uturff  spleens  (ftptencult ;  lieiiculi)*  Of  tlicse  one  or  two  mo^t  eomnionly 
CM5cnr,  bnt  a  greater  number,  and  even  up  to  twenty  three^  liave  been  met  with. 
They  are  small  rounded  masses,  varying  from  tlie  size  of  a  pea  to  tliat  of  a  walnuL 
They  are  usually  situated  near  the  lower  end  of  ihe  8[>leen,  either  in  Llie  gastro-RplonIi! 
omentum^  or  in  the  great  omentum.  These  separate  epieneuli  in  the  human  anl jett 
bring  to  mind  the  multiple  condition  of  the  s(deeQ  in  »ome  animals,  and  also  ihe 
deeper  notching  of  the  anterior  margin  of  the  organ  which  sometimea  ooeuri  in  man. 

Stnicture, — Tbe  apleen  has  two  mo  uhranoufl  investmenta — a  Jk?rous  coat 
derived  from  tbe  peritoneum,  and  a  npeciiil  albugtneouB  hbro-elo.^tic  tnuie« 
The  HuhHtance  of  the  orgsn»  which  ia  very  &oft  &nd  easily  lacerj*ted,  is  of  i% 
dark  redd ii^h- brown  oolour,  hut  acqnirea  a  bright  red  hue  on  exposure  to 
the  air.  Soiuetimesi  howevrer,  the  aubstauce  of  the  spleen  u  paler^  and  his 
a  greyiiih  a**pc4;t.  It  also  variiis  in  density,  boir  g  occaalotmlly  rather  solitl, 
though  friable.  Thu  i^iilif^Umce  of  the  organ  couaiata  of  a  reticular  franie- 
work  of  whitijdi  t-lastie  bunda  or  trahfculitj  of  an  iniuieuhe  proportitm  of 
blood- veaaela,  the  lar^ger  of  which  run  iu  elastic  oaimls,  and  of  A  peculiar 
intervening  pulpy  subst^^nce,  besides  lymphatic  ve»ai^la  and  iiervea. 

The  ptftitontat  coat  i»  thin^  Bmuoth,  and  linnly  adherent  to  the  elastic 
tunic  bentatb,  but  it  may  be  detachBd  by  CMnfuI  dinaection,  commencing  at 
tbo  bordf  r*  of  the  hilus.  It  oloaely  inveMta  the  surface  of  the  organ,  except  at 
the  places  of  its  reflection  to  the  stomach  and  di.ipbragm,  and  at  the  hit  us. 

The  iiro^ttr  tunic,  much  tliifjkttrKnd  stronger  than  the  uerous,  Ls  whiti-^h  in 
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colour  and  highly  eltL<ilia,  It  oitimot  be  raised  fram  the  spleen,  bec2iUR«  il  ii 
b^juiifl  ilowii  by  the  irabeculte  of  the  iub^tanee,  with  the  aiiperficui!  bands 
of  vrbjch  it  ia  ootitmuotia.  Along  the  hLliia  this  ooiit  ia  rejected  into  the 
tiiterior  of  the  ^pbeo,  io  the  form  of  elaatio  sheathii  or  c&iiiUa^  which  sur- 
round or  ill  dude  the  Jarge  blood-vessels  and  nerveft,  &ud  their  prioeipi&l 
braTiches,  Theie  fiheathi  ramify  with  the  ves^Ia  which  they  include,  and 
their  finer  sub-ltvisiotji  nm  contiguous  with  the  tr«becular  structure.  The 
arrAifgement  of  the  elastic  aheatha  and  trabecular  may  bo  easily  dii»pkjed  by 
pressing  and  washing  out  the  pulp  from  a  seotioD  of  the  spleen  ;  and  then 
they  are  «een  to  form  a  olose  reticulalioii  thmugh  the  substance.     Thus^ 


vioir  ow  A  Shall  Sit^i.r- 

lICiAL   FORTIOH    or    THB 

Hiimah    SFtKSM     {from 

iSfiTfcrinji:  ;  &,  trabvcub: ; 
er^  lilit]pi|hi&ii!  csorpnsclefl) 
iu  *T|ie  of  which  an  arterj 
IB  tc^D  cot  tt-atufverBelj,  in 
the  nlh«r  longitudiaallj ; 
dt  nijeetei}  arterial  twigi; 
iV  spleen *putp,  with  the 
Yrrtdaa  tpftOM  and  the 
riiie«l  irplei^ii  -  tiii'mei  iht 
viftkoitfe  flfiBces  all  &jm- 
plfteljr  fuH  of  blcMjd  and 
■om^wbat  wid^t  than  na- 
tural. 

the    proper    coat,    the 

sheaths    of     the     ves- 

aels,  and  the  trabeculiBt 

all  of  a   highly  ekstio 

nature,   constitute  a  distenaible  firameirorky   wliieh  coDt&ins  in    ita    intar^ 

Btioee  or  areolf^  the  TesseU  aud   the   red   pulpy  subst&txce  of  the  spleeiu 

Fif,  A20. — BuottoM  OF  HaanKvim 
^rLimr-StrBstaiiCB  (from  K bi- 
ll ker  after  a  pr«paration  bj 
Billrotli).     :l* 

The  spleen  bad  been  bnrdened 

iti  elirifmic  acid  and  jLlcofaoL  a, 
Afalpigbiaii  boJiea,  one  of  them 
tiaTifjg  an  arterj  di  riding  tiilo 
ihrc«  tvtgs  with  Lb,  the  other  wiih 
twt  ui«ri«s  cut  Ibrough :  &,  Ua- 
feeni»  I  «t  art«rj  ;  in  the  re* 
Milfiirg  parti  the  ckar  spaces  are 
Ibe  capiHary  veins  r>r  Billroth, 
the  darker  onra  are  tlie  smallest 
tiabetinleorthe  fpleen-inhstanee. 

These  fibn>us    stractnres  are 
aU    composed    of    interlaoed 
nndlea  of  an^lar  tksue  miiEed  with  a  hirge  amount  of  line  elaatic  iiianp  * 
idditioii  to  theae  elements^  in  the  spleen  ol  ikk.«  v%  ^^^  ^*^%/i  ^ 
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cat,  and  to  a  gmaller  extent  in  that  of  tbe  ox  and  sheep,  there  has  bees 
fonnd  an  abundant  admixture  of  plain  muscnlar  fibres,  resembliiig  thoeie  of 
the  middle  coat  of  arteries.  Meisnner  and  W.  Miiller  affirm  that  they  also 
find  muscular  fibres  in  the  trabecule  and  fibrous  coat  of  the  human  spleen  ; 
but  the  existence  of  such  fibres  is  denied  by  other  obeenrerSb  The  elastidty 
of  the  fibrous  coat  and  trabeculie,  together  with  whatever  amount  of  mus- 
cularity they  may  possess,  renders  the  spleen  capable  of  the  great  and 
sudden  alterati'  ns  in  size  to  which  it  is  subject. 

The  p\dp  of  the  spleen  is  of  a  dark  retldish-brown  colour  :  when  pressed 
out  from  betweeu  the  trabeculuB  it  resembles  grumous  blood,  and,  like  that 
fluid,  it  acquires  a  brighter  hue  on  exposure  to  the  air.  This  pulpy  sub- 
stiinco  lies  altogether  outside  the  veins,  between  the  branches  of  the  yeoous 
plexus.  As  shown  by  the  microscope,  it  consists  chiefly  of  numerous 
rounded  granular  bodies,  which  have  a  reddinh  colour,  and  are  about  the 
sise  of  the  blood  corpuscles.  Their  cohesion  is  very  slight,  and  the  termi- 
nal tufts  of  the  arterial  system  of  vessels  are  spread  out  amongst  them.  In 
examining  the  substance  of  the  spleen,  elongated  oiiHatg  <virp^aAlfttt  are 
seen  in  rather  large  numbers.  And  besides  these  there  are  round  nucleated 
cells,  and  free  nucleL  There  are  also  htrge  cells,  some  of  which  are  nude- 
ated,  and  others  not,  but  both  of  which  contain  blood-corpuscles  in  Yarious 
states  of  change. 

The  splenic  artery  and  vein,  alike  remarkable  for  their  great  proportionate 
size,  having  entered  the  spleen  by  six  or  more  branches,  ramify  in  its  inte- 
rior, enclosed  within  the  elastic  sheaths  already  described.  The  smaller 
branches  of  the  arteries  run  along  the  trabeculse,  and  terminate  in  the 
proper  substance  of  the  spleen  in  small  tufts  of  capillary  yessels  arranged 
in  pencils.  These  are  supported  by  fine  microscopic  trabeculsa  which  run 
through  the  pulp  in  all  directions.  The  main  branches  of  artery  which 
enter  the  spleen  appear  to  have  few  or  no  anastomoses  within  the  substance 
of  the  organ,  for  it  has  been  justly  remarked  that,  if  one  of  them  be 
injected,  the  material  of  injection  will  return  by  the  corresponding  vein 
before  spreading  to  other  parts  of  the  spleen  :  and  it  only  returns  by 
the  vein  after  injection  of  the  pulp.  The  veins,  which  greatly  exceed  the 
arteries  in  size,  anastomose  frequently  together,  so  as  to  form  a  dose  yenous 
plexus,  placed  in  the  intervals  between  the  trabeculie,  and  supported  by 
them.     There  is  still  great  diflerenco  of  opinion  as  to  the  manner  in  which 
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Fij;.  621. — A  Small  FRAQMnrr  op  A  Pkepario 
Spleen  unravelled  (from  Eiilliker).     tsa. 

a,  finest  reticulum;  (,  transverselj  ent 
capillary  veins  which  have  lost  their  epithelium ; 
c,  veins  in  which  tbe  epithelium  is  more  or  less 
preserved ;  d,  longitudinal  section  of  the  same ; 
tj  a  capillary  vessel  lying  in  the  finest  spleuic 
tissue. 


the   arteries   and  veins  are  connected. 
According     to    Gray,     the     capillaries 
traverse  the  pulp  in  all  directions,  and 
terminate  either  directly  in  the  veins, 
or  open  into  lacunar  spaces,  firom  which 
the  veins  originate.      Billroth  and  Kolliker  admit  only  the  direct  termina- 
tion in  veins  ;  Stioda  and  W.   MttUer  maintain  that  a  network  of  inter* 
cellular  passages  intervenes. 
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MtUpighian  torpH§(^ts. — On  doeM:-]y  innpeditig  tltd  snrfACe  of  a  sectiou  of 
the  sploen,  a  number  of  li^Ut-ooluun^d  spate  of  v&riablo  Mte  are  gvnl^^4ll7 
et't'ij.  For  the  mo&t  part  the»e  ar^  f^vidmilly  tbc  emh  of  divuled  traljooiilie 
or  blood- voBsi^U  ;  but  in  tho  03C,  pig,  &lieep,  and  some  other  anioials,  aud  ako 
in  ihe  hutfinii  iubjt^ct,  then3  are  found  diatiDct  whitish  TL'sii^ular-lookiug 
bodies,  attaditid  to  iha  trabfculfo  which  support  the  small  arttines^  and^ 
i I ij bedded,  in  groups  of  nix  or  eight  together,  in  the  dark  red  siibatariae  of 
the  spleeu.  Thejie  amali  ve&if;ular  bodies^  the  Midpiyhian  ctjtpusdfs  iff  tii^ 
splten,  are  capaule*,  raryiisg  in  diatiiet^r  from  ^^Tj;th  to  ^j^th  of  an  inch,  atad 

*  eoij  si  siting  of  two  coftta,  the  eii^nml  of  whioh  in  apparently  conuimoua  with 
the  trabecular  ti^ne  fluppurting  the  nrteriea.  They  ore  filled  with  a  soft, 
whitish^  aemi-tluid  matter,  which  eontaiua  iDioroHOopio  globules,  retK^mbling;, 

r  eiicept  io  eolouri  thotke  composing  the  red   pulp  of  the  spleen.      It  may  be 

\  remarkeil,  that  both  thi^^e  kinds  of  i^lobulca  are  very  tike  the  chyle  cor pusdea. 
The  Tfsicular  bodiei  are  attachetl  in  groups  to  tninnte  arterial  branches  ;  lu 
come  of  the  loirer  atiimali  thej  are  sessile,  but  in  the  human  spleen  they  are 
pedunculated.      In  all  case$  it  is  established  that  they  are  expansi6na  of  tbe^ 
kheaths  of  the  arteries  j  those  which  are  sessile  are  placed  usually  iu  the 

I  angle  of  division  of  two  arteriea,  and  are  formed   by  expansion  on  one  side 
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Fig,  622.— Malptohus  Crmpusctii  oi 
TUB  DoQ^sSfLEBJt  (fram  Kollik«r)*    i^ 

Tbfl  figure  shews  a  portion  of  a  ^toall 
Brterj,  lo  one  of  the  twriga  of  which  ihit 
MalptghioD.  Gorpuacli^  are  aiUched. 

€inly  of  the  ^eAsels  on  which  they 
are  xilaced  ;  th<>se  which  are  pe~ 
duDcnlated  are  pier  cud  by  tha 
ftit^ry  on  which  they  are  placed, 
the  expanded  &heath  having  hi^en 
diffused,  as  it  were,  in  the  cap- 
■ule,  round  the  vt^&m\  (Stieila  and 
>  Henle).  Their  walls  pans  gra- 
dually into  the  pulp  on  the  out- 
aide,  and  on  the  inside  into  the 
contents  of  the  follicle  (Bn^k  aud 
Huxley).  Capillaries  like  wise  are 
Ibimd  within  them. 


The  lymphfttic  Te«se!»  of  the  spleen, 
•ceenUng  lo  Cruiki»hank  and  i^tuscsgni^ 
Jbtm  « tapeiidal  ati4  a  deep  set.  The  superficial  eet  appear  aa  a  network  beneath  the 
wuma  eoftt,  receive  oeeasieiuil  branchee  from  the  substance  of  the  spleen,  and  mn 
towards  the  hilut.     The  deep  tymphatSca  accompany  the  bleed  reesels,  and  emerg»| 
with  I  hem  at  the  hilu^,  whence,  commnaicating  with  the  euperficial  mi,  they  pr^>oee^i 
along  the  g:a«tn>-j<plenic  omenlttm  te  the  neighbouring  lymphnlte  glanda :  the  mode  ' 
In  which  they  commeuiX'  m  the  spleen  is  unkuoira.    The  lymphatics  of  the  humaa 
■pleen,  st  leaHt  the  E^uperficii^l  ^ct,  are  allowed  by  all  to  be  Tcry  diSicult  le  Inject, 
But  eren  in  the  domcatic  anlmiil^,  m  wUi^^h  the  proce»  is  nauaUy  more  autcij&sful, 
feoenl  obnerrer^  hare  not  been  m  fortunate  as  Cmik&hmnk  and  Blaseaf^nl. 

The  splenic  nrrcejtj  derived  from  the  solar  plexus^  surround  and  aeeompany  the 
iplenic  irteiy  and  its  branches,    They  hare  been  tr«oed  by  fiemak  deeply  into  *' 
toterler  of  the  oigan. 

The  following  worka  on  the  fpleen  may  be  referred  S^i — ^lijni,%\.'ra;cf^'a!E^  wa 


$m  OROAXS    OF    RESPIRATION, 

^f  lli«  8{it«eQ,  1B54;  Bandera,  la  Oood»li^i  Anii»1ft;  Bmk  and  HiUETey  on  tJi« 
HftJ^viglimii  Bo*) lea.  in  the  Sydenham  Society's  tran»1&iioii  of  KilUikcr'i  Hl»talfi{0; 
aim  Huxley  ill  Mm  Jour.»  iL  p.  74;  BiUrjth,  in  ZciMchr.  f.  Wiwen*cL  Zooi.«  xj* 
p.  325 ;  W,  MUlkr.  Ucbvr  d.  feiti.  Riu  der  MHz.  IS55.  Stieda,  tn  Virchov  «  Archin 
EiiT.  p*  510,  *n  *bftir4*"t  of  which  h  ^ren  in  Medico-Chir.  Rev.,  October,  1862. 

/Vn/n/j^rnfrt^  — The*tpleen  uppfArs  in  the  f*iitiif  about  the  seventh  or  eighth  mt^k, 
dii  tbi^  left  j^iile  of  thfi  dilated  pnrt  of  the  alimentaiT  tube  or  fitomMch.  and  clch>^  to  ih<7 
radimeut  of  the  pancrcaa.  By  the  tenth  week  it.  formi  i  diitknct  lobtilated  hodf 
placed  at  the  great  end  of  the  itomiLch.  After  birth  tt  increttaet  npidly  in  m^e;  nnd 
in  a  child  a  few  weeks  oldj  ii  haa  atl^iined  the  aaine  proportional  weight  to  Uie  bodj 
aa  jjk  the  ad  nil.    This  orgaa  h  pecnli^  lo  vertebrate  &mimLl& 


ORGANS   OF   RESPIRATION. 

The  oiigiLiii  of  reipi ration  isonaiat  of  the  thorax  {already  descnlied)^  the 
Inrynx,  the  trachea,  and  the  lung*.  The  larynx,  affixed  to  the  upper  eud  of 
th(j  win li pipe,  vs  not  only  the  eij trance  for  air  irjto  the  respiratory  orgpana  fiom 
the  pharynx,  but  aliio  the  organ  of  voioe,  and  will  b«  described  hkter. 


rUE   TRACn&A  AND  BRONCHI. 

The  trachea  or  ifdndpiptf  the  common  air-pnasa!^  of  both  lungs,  ia  an 
open  tube  which  comincncea  at  the  larynx  abo^e,  and  divide*  below  iuto 
two  amallcr  tubes,  the  tight  and  the  left  broncbufl,  one  for  ©aeb  lung*  i 

The  trachea  La  placed  in  the  middle  platie  of  the  body,  and  extends  frcun 
the  lower  border  of  the  cricoid  cartilage  of  the  larynx,  on  a  level  with  the  fifth 
cerTical  vertebra  in  the  neck,  to  a  plsi^e  opposite  the  third  dorsal  vertebra  in 
the  tltorax,  wher«  it  is  crosf^ed  in  front  by  the  arch  of  the  aorta,  and  at  or 
immediately  below  that  point  it  bifurcates  iiito  the  two  bronchi  It  u^uaUy 
measures  from  four  inches  to  four  iuche^^  and  a  half  in  lengthy  aud  from 
three- qu artel's  of  an  inch  to  one  inch  in  width  ;  but  its  length  and  width 
are  liable  to  continual  variation,  according  to  the  ponition  of  the  larynx  and 
the  direction  of  the  neck  ;  moreover,  it  usually  widen h  a  little  at  its  lower 
end,  and  its  diameter  ia  always  greater  in  the  male  than  in  the  female.  lu 
front  and  at  the  fiidea  the  trachea  is  rendered  cylindrical,  firm,  and  resistant, 
by  a  series  of  cartilaginoiis  rings  ;  these,  lioweverj  are  deficient  bfihind,  so 
that  the  posterior  portion  is  flattened  and  entirely  membranous. 

The  trachea  is  nearly  everywhere  invested  by  a  loose  areolar  tiaime^ 
abounding  in  etaKtic  fibres,  and  it  is  very  movable  on  the  surrounding  parts. 
Both  in  the  neck  atid  iu  iha  thorax,  it  rests  behind  against  tlie  o^&ophagus, 
which  intervenes  between  it  and  the  vertebral  column,  aiid  towards  its  lower 
part  projects  somewhat  to  its  left  side.  The  recurrent  larynge^ftl  uervea 
fwacend  to  the  larynx  on  each  side  iti  the  atigle  between  thei^e  two  tubes. 

In  the  neck  the  trachea  is  situatei^L  l>etweeu  the  common  carotid  arteries  ; 
at  its  upper  end  it  is  embraced  by  the  lateral  lobes  of  the  thyroid  bodyj  the 
middle  part  or  isthmus  of  which  lies  across  it  just  below  the  larynx.  It 
is  covered  in  front  by  the  stemo-thyroid  and  aterno-hyoid  muscles,  between 
which,  however,  there  is  left  an  elong:ited  Io£enge-shaped  interval  in  the 
middle  line  :  thiis  interval  is  covered  in  by  a  strong  process  of  the  deep 
cervical  fascia,  while,  more  su peril cially,  another  layer  not  so  strong  crosses 
between  the  stem o- mastoid  muscles.  The  inferior  thyroid  veins  and  the 
arteria  Uiyroidea  ima^  when  that  vessel  exists  (p.  340),  also  lie  Upon  its 
anterior  surface  ;  whilst  at  the  root  of  the  neck,  in  the  ejji&temal  notch,  the 
innominate  artery  and  the  left  carotid  yam  obliquely  over  it  as  they  a^ceind 
to  gain  ita  sides* 
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In  the  tborai,  the  Irachem  ia  covered  by  the  firat  piece  of  the  starijum, 
t<3gethi'r  with  the;  sUTno- thyroid  ain!  stern o-hyoid  musde*  ;  lower  down,  by 
tb<i  left  iunomiiitvte  ?eiii,  tbeu  by  the  coiniDetioeixient  of  the  mttomiunta 
Artery  &n*\  left  c&rotidt  which  pa^  routjd  to  its  sides  ;  next  by  the  liruh  of 
the  ftortii  iLud  the  deep  cardiac  plexua  of  uervee,  and^  quite  &t  its  bifaroation, 
by  the  extremity  of  the  palmoDarj  artery,  where  it  dividea  iuto  its  right  and 
lefl  bratiches^  Place<l  between  the  two  pleurfle,  the  trachea  is  eontnitied  m 
the  posterior  modiaHtinuin,  and  hiis  on  its  right  side  the  pleura  and  i»noiinio- 
gftAtric  oerre,  and  on  the  lefl,  the  left  carotid  artery,  the  pnemno-gttatrle  and 
it!  recmrre&t  branch,  together  with  Home  cftrdiac  nerves. 

Fig,  623.  — Odtljitr  suowipe   Tui  Qritk-  ^\^^  ^2%, 

SAL    PuHV     Qf    ttiK     LaRYMXi     Tft&CHJLL, 

A«  tlie  great  e<>ma  at  the  b|^oid  bone  ;  e^ 

e|tk^lt>tiis  i  f|  superior.  And  f^  itttiniuT  en r nit 

,  of  tho  ibfTnid  cartiliijit^ ;  c,  luldclle  of  the 

eri«»ld  eirtilage  i  t  r,  the  trat^b^a,  sbowing 

I  pl]Ele«Q  drliliginrmA  HngK  [  fr,   the   right, 

id  b\  tiio  If  fl  bmtkditiB, 

The    rii^hi  and   l^fi   bronehi  com* 

mence    at    the    bifur cation    of    the 

trachea  aod  diverge  to  reach  the  cur- 

Te«pe>iidiiig  kioga.      They  differ  from 

each  otht^r   in    ieLigth^    width,   diiec* 

tioni     and     couTitiCtion     with     iilbtr 

peirtft.      The     rujht    bronchuo,    wider 

bnt  Hhott^^r  tbiin   tbe  kft,  meaatiiing 

aljout  an  itaoh  in  Jen^tb^  pa&j^ea  otit- 

wa^rda    almost    horizontally  into  tho 

root   of  tho  right    lung  ou   a   level 

infith   tlws   fourth  dcjriMkl  vertebra  :  it 

in  embr^ioeil  al>ove  by  the  voDa  aasygos, 

which  hooks  forwards  over  it^  to  entl 

in  the  vena  cava  superior ;  the  right 

pulmonary  artery  iicii  at  first  b^low 

it  and  then  in  front  of  iL      The  hft 

bronchus,  smaller   in    dUmet^ri  but 

longer   than    thti   ri^ht,  being  nearly 

two    iiiche<%   in    lengthy   iucUues    ob* 

liquf'ty     downwurdu     and     outward^i 

b^ut^atb    the   arch    of   the   aorta    to 

reaoh    the    root    of    the    left    lung^ 

which  it  enters  on  a  Iwel  with  the 

fifth   doraiil  vertebra,  that  i^,  about 

an  inch  low-er  timn  the  right  bron- 

chna.     The  left  brx>nchus  croKsee^  in 

&oiit  of  the  oesophagus  ajid  descend - 

ing  aorta  :  the  arch  of  the  aorta  turns  backwardi  and  to  the  left   over 

it,   and    the    left    pulmonaiy  artery   lies  fir^t  above   it    and    then   on   its 

anterior  surface.     The  remaining  conneetioma  of  each  bronchus,  as  it   liea 

within  the  root  of  the  corresponding  long,  and  th»  mode  in  wbiph  it  a\xV 

iLivid^  there  into  bronchia,  will  be  het^ifWt  dt^&ociWL. 
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J  a  form  the  brooehi  ^xacilj  resambk  iEf»  trac!ie»  on  a  stDalior  mmle ; 
they  are  rouuil^d  und  tirm  m  front  mud  &t  the  sides^  where  th^y  are  pro* 
vid«Kl  witli  iuiptirfuct  c^a'tilagiuoui  fittgi,  and  ihe^y  ar<»  Utttieui^d  imd  iiieoii* 
biiLUDUii  behind. 

Simctitm  of  ths  Trachta, 

The  tmcKtiA  prt^entfi  for  cousidetBtton  tde  ebiRtic  frtLmework  of  inootnfiletfi 
cartiljigittou*  rings,  byeni  of  fibrous,  muscular,  utid  elaatic  ©ubatanoe,  and  the 
liBiug  mucous  mf?mhriiiie,  with  gl&uds. 

Thti  cartiitiijrH  mid  Jthtoits  membtayi^, — The  eartH^es  are  from  sixteen  to 
twenty  iu  number*  Each  presents  Or  curve  of  rather  mom  than  two-thirds 
of  a  cirek,  rtBembHu^  the  lett^^r  0*  The  depth  from  above  dowuwarJa  is 
from  one  Ime  aud  a  half  to  two  Hue^^  aud  the  tbickneas  half  a  Una  The 
outer  surfiice  of  each  is  flat,  but  the  iiiiier  stirfiw^  ia  convex  from  alcove 
downwards,  so  aa  to  give  greater  thick uem  iu  the  midiile  than  Hi  the  upper 
Bud  lowm  edge*     The  x^rtilagea  are  held  together  bj  a  strong  fibroua  mem- 


Ftg.  021. 


Fijf.    621,  —  OuTUitB    anowino    Tut 
Qbkiml    Form    of   this    Lartxx, 

TIUO0E4,      AISH     DaOMCfll     AS     SEES 
tRuH   BILEIINE).       I 

hi  great  com  a  of  the  h  joid  bone  j  i^ 
superior,  aud  t\  the  Lnlerbr  eomu  of 
ike  th^ityld  cartilage  ;  «,  the  epiiE^lottie  ; 
a,  jumU  to  Lhe  back  of  buth  tbe  ary- 
tenoid cariilngeSf  whkh  are  Kurm^jiiiited 
by  the  eomicula^  e^  the  middle  ridg« 
an  the  ha<:k  of  the  cricoid  G&rttla^  | 
t }%  the  poBtenor  merobranoui*  part  of 
the  trachea ;  A,  b\  right  and  left 
broQchi. 

brane*  Hiii  membrane  is  eltLstic 
and  exttmtible  in  a  c^Ttaiu  de- 
^'rei^,  and  not  oidy  occupies  the 
intervals  between  the  cftrtilag«a, 
but  18  prolongdd  over  their  outer 
and  inner  surfaces ,  bo  that 
they  are,  ait  it  were,  imbedded 
ill  it 

The  layer  covering  the  outer 
aitle  of  the  rioga  is  stronger  than 
that  within  tbem  ;  and  from  tbia 
oircum^tance,  to^nther  with  the 
rouudiicsa  of  their  inner  Burface^, 
they  may  be  felt  mora  pro- 
minently on  the  interior  than  on 
the  exterior  of  the  trachea. 
-  The  cartihiges  terminate  ab- 
ruptly behind.  At  the  back  of 
the  trachea,  where  they  are 
altogether  wanting,  the  fibrous 
mcmbrune  h  continued  acroaa 
between  their  ends,  but  it  is  here 
looaer  m  ita  texturew 
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The  first  or  higliesfc  cartilage^  wMch  ift  cmmocted  by  the  fibnjua  membra r:o 
^ith  the  lower  niargtn  of  the  criooid  cartilage^  U  broacltT  than  the  rest,  tvud 
hi  ofttm  (iivideil  tkt  one  eud.  Sometimes  it  coalcftces  in  a  great er  or  ItLSs 
ejtitstit  with  the  cticoid  or  with  the  fiucceedmg  cartilnge.  The  lo treat 
cartiljige,  pLu^i  ni  tbo  biftircatiou  of  the  trachea  into  th43  brouchi,  ia  pt^ouliar 
iii  shape  J  iU  lower  border  being  prolonged  dowtiwardei,  aud  at  the  sauie  tirua 
bent  buckwardi  no  as  to  form  a  curved  projection  betweeu  the  two  bronchi 
The  cartikge  next  above  thia  ia  alight ly  widened  in  the  midtlle  Ibe.  Souie- 
times  the  extremities  of  two  iitljacaut  cartilageFi  are  uuited  together,  aud  uut 
uiifrequently  a  cartilage  ia  divided  at  one  and  into  two  iliort  br»ncbea,  the 
opposite  euU  of  that  next  it  bein^  likewise  bifurcated  ao  a«  to  maintain  the 
pandleliam  of  the  entire  aeriei,  Ttie  u^e  of  these  otrtilagiuoiia  hoopa  is  to 
keep  the  tracbea  opeo^  a  condition  <3aseutiaL  for  the  free  passage  of  air  inta 
the  longs. 

Muscular  fibr€». — Between  the  fibrous  and  the  mucoua  membrano  at  the 
poaterior  flattened  part  of  the  trachea,  there  ia  found  a  coutinuoua  pale 
fvddiali  layer,  conKisting  of  nuBtrtped  muscular  hbrea  which  pass  across,  not 
onty  between  the  posterior  extremities  of  the  cartilagea,  but  opptiiiite  the 
interrala  between  the  rings  also,  and  have  the  power  of  diminishing  the  area 
of  the  tube  bjr  appro^dmating  the  endn  of  tho  cartilagea  Those  which  are 
placed  oppoaite  die  car  tildes  are  attacbud  to  the  ends  of  the  ringa,  and 
eucroacli  also  for  a  short  distance  upon  the  ailjacent  part  of  Ibeir  inner 
mrface. 

Outoide  the  transverse  fibres  are  some  irmall  ffM^iculi  having  a  longitudinal 
direction.  Theea  ariae,  by  minute  tendons  of  ela-^tio  tisaue,  in  part  from  the 
inner  BUrface  of  the  end  of  the  tracheal  rings^  and  in  part  from  the  external 
fibrous  membrane. 


Tkg,   025*  —  Ci  LI  AMD  ErrtBxtnm 
e?    t8«    BiesrtaAToaT    Mcrootrs 

MxHftSAMK. 

At  vtriieal  lef^ian  of  the  epifbe- 
Ual  Imltig  of  tho  humma  windpipe 
^trom  KalUkcr).  ^i  a,  h,  sub- 
jacent membfane ;  c,  lowest  or 
•pher^idul  cells ;  d,  middle  or  owulI 
Of  Lb ;  «,  saperfictid  eLoQgated  and 
oillabed  oells. 

%  s^fatatB  oolumaar  and  elllaled 
<!elU    from    tb^i    huiiuia 


Fig,  #2^ 


ElixtHe  ^fihreK* — Situated  im- 
mediately beneath  the  tracheal 
mucous  tnembrane^  and  ad- 
hering intimatc'ly  to  it,  are 
numerous  longitudinal  fibres 
of  yellow  elastic  tissue.  They 
are  found  all  round  the  tube^ 
internal  to  the  cartilages  and 
the  muscular  layer,  but  are 
mnch  more  abundant  along  the  poatedor  membranoqa  part^  where  they  are 
principally  collected  into  distinct  longittidinal  bundles,  which  prtjtluc^  \\5\V\fe 
elovatioua  or  fiutingi  of  the  mucoua  membTanQ,     Tkeaa  \i\i3x^<^  «^% 
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In  form  the  bronchi  exactly  resemble  the  trachea  on  a  smaller  scale  ; 
they  are  rounded  and  firm  in  front  and  at  the  sides,  where  they  are  pro- 
vided with  imperfect  cartilaginous  rings^  and  they  are  flattened  and  mem- 
branous behind. 

Structure  of  the  Trachea, 

The  trachea  presents  for  consideration  the  elastic  framework  of  incomplete 
cartilaginous  rings,  layers  of  fibrous,  muscular,  and  elastic  substance,  and  the 
lining  mucous  membrane,  with  glands. 

The  cariiloijes  kuH  fibrous  membiaiu, — The  cartilages  are  from  sixteen  to 
twenty  in  number.  Each  presents  a  curve  of  rather  more  than  two-thirds 
of  a  circle,  resembling  the  letter  0.  The  depth  from  above  downwards  is 
from  one  line  and  a  half  to  two  lines,  and  the  thickness  half  a  line.  The 
outer  surface  of  each  is  flat,  but  the  inner  surface  is  convex  from  above 
downwards,  so  as  to  give  greater  thickness  in  the  middle  than  at  the  upper 
and  lower  edge.     The  cartilages  are  held  together  by  a  strong  fibrous  mem- 


Fig.  624. 
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Fig.    624. — OuTLiNie    sHowiao    ram 
General    Form    or   tbe   Larthx, 

I  ROM  armtvia.     ( 

k,  g^reot  contu  of  the  h^nd  bone ;  I, 
Aupcrior,  and  1%  the  iDferior  coma  of 
th«  thjroicl  ciirtilagfl  ;  «,  the  epigliyttis  ; 
Oj  points  lo  the  back  of  bgtb  ibe  »r/- 
tenoid  cftrtiln^t,  wbjcb  ajv  (laTraoaitied 
bj  the  Cflruioula ;  c^  the  taiddlc  ridge 
on  the  baok  of  the  «Hooid  cartilofne  ; 
ir,  the  jm^i^r'wt  meiabrftnoua  pari  of 
the  trMhea;  A,  h\  right  and  ieft 
broti{;hi* 

brane.  This  membr.me  is  elastic 
and  extendible  in  a  certain  d^ 
gree,  and  not  only  occupies  the 
i  liter vaU  betfreen  the  cartilag<^, 
but  is  pn>langed  over  th^ir  outer 
aud  lunar  surfaces  ^  so  that 
they  are,  bus  it  were,  imbedded 
in  it. 

The  layer  covering  tho  on  tor 
side  of  the  riugs  i»  strougtir  than 
that  within  them  j  tknd  from  thk 
circumtitAnceiT    tocpwlhar    wiih    tk 

thfl^ 
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ticularly  strong  and  numerous  opposite  the  bifurcation  of  the  trachea.  Tlie 
elaHtic  longitudiuiil  fibres  serve  to  restore  the  wiudpipe  to  its  ordinary  aiise 
after  it  ban  been  8tretcbe<l  in  the  direction  of  its  length. 

The  ijlamh, — The  tracliea  is  provided  with  very  numerous  mucous  glands, 
the  constant  secretion  from  which  serves  to  lubricate  its  internal  aurfiace. 
The  largest  of  these  glands  are  small  roundish  lenticular  bodies,  situated  at 
the  back  part  of  the  tul)e,  lying  close  upon  the  outer  surface  of  the  fibrous 
layer,  or  occupying  little  recesses  formed  between  its  meshes  :  these  are 
compound  glands  ;  their  excretory  ducts  pass  forwards  between  the  muscular 
fibres  and  open  on  the  mucous  membrane,  where  multitudes  of  minute 
orifices  are  perceptible.  Other  similar  but  smaller  ghinds  are  found  upon 
and  within  the  fibrous  membrane  between  the  cartilaginous  rings.  lastly, 
there  appear  to  be  still  smaller  glands  lying  close  beneath  the  muooos 
coat. 

The  mucous  membrane, — This  is  smooth  and  of  a  pale  pinkish  white 
colour  in  health,  though  when  congested  or  inflamed,  it  becomes  in- 
tensely purple  or  crimson.  It  is  covered  with  a  ciliated  columnar  epithelium, 
the  vibratilo  movements  of  which,  as  may  be  best  seen  at  the  back  of  the 
trachea  of  an  animal,  tend  to  ilrive  the  mucous  secretion  upwards  towards 
the  larynx.  The  epithelium  is  stratified,  oval  nucleated  cells  being  dkpoeed 
several  rows  deep,  beneath  the  columnar  cells  which  bear  the  cilia. 

Vesseh  and  Nerves. — The  arteries  of  the  trachea  are  principally  deriTed 
from  the  inferior  thyroid.  The  larger  branches  run  for  some  distance  longi- 
tudinally, and  then  form  a  superficial  plexus  with  rounded  meshes.  The 
veins  enter  the  adjacent  plexuses  of  the  thyroid  veins.  The  nerves  come 
from  the  tnmk  and  recurrent  branches  of  the  pueumo-gastric,  and  fipom  the 
sympathetic  system. 

Structure  of  the  Bronchi, 

The  general  etructure  of  the  bronclii  corresponds  with  that  of  the  trachea 
in  every  particular.  Their  cartilagiuous  rings,  which  resemble  those  of  the 
trachea  in  being  imperfect  beliind,  are,  however,  shorter  and  narrower.  The 
number  of  rings  in  the  right  bronchus  varies  from  six  to  eight,  whilst  in  the 
left  the  number  is  from  nine  to  twelve. 

The  bronchi  are  supplied  by  the  bronchial  arteries  and  veins,  and  the 
nerves  are  from  the  same  source  as  those  of  the  trachea. 

THE    LUNGS    AND    PLEUR.E. 

The  lungSy  placed  one  on  the  ri«ht  and  the  other  on  the  left  of  the  heart 
and  hirgo  vessels,  occupy  by  far  the  larger  part  of  the  cavity  of  the  chest, 
and  during  life  are  always  in  accurate  contact  with  the  internal  surface  of 
its  wall.  Each  lung  is  attached  at  a  comparatively  small  part  of  its  inner 
or  median  surface  by  a  part  named  the  root,  and  by  a  thin  membranous  fold 
which  is  continued  downwanls  from  it.  In  other  directions  the  lung  is  free 
and  its  surface  is  closely  covered  by  a  serous  membrane,  belonging  to  itself 
and  to  the  corresponding  side  of  the  thorax,  and  named  accordingly,  the 
right  or  left  pleura, 

THE    PLEUR.K. 

The  plcnrcp.  are  two  independent  serous  membranes  forming  two  shut  sacs, 
quite  distinct  from  each  other,  which  line  the  right  and  left  sides  of  the 
thoracic  cavity,  form  by  their  approximation  in  the  middle  line  the  mediae- 
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tinal  partition,  aii'l  are  refleeteil  each  upon  the  root  and  OT^r  tke  entire  free 

A^rffice  of  Ihe  correspoudiiig  Imig, 

Ei&oh  pleiira  oouHista  of  a  vucer<il  aiid  a  parhtal  portiou  :  ih%  vbceriU 
portioti,  pfaura  piilmimaii^^  cy vera  the  luug  ;  ftud  Ihe  p  iricUl  [x>rttoii  XiutM 
the  ri\ii&  liui  iiiti^rcoNttLl  spnc^a,  pleuni  c^ttUdis^  covers  %h^  Mp|j«r  oourt^x 
mirrace  of  tbe  diiLphra'^ui,  eutttrs  iiita  thts  foriujitiou  of  tho  meilmAtiuum,  aud 
in  redecUid  on  the  sidtNi  of  tUe  peticariiium. 

The  inedimtinum^  or  parti  tiun  bet  we*;  n  the  two  pkural  caviti«flt  w  for^nei 
by  the  reflection  of  each  plotFrji  from  tUe  anterior  wull  of  thy  chest  back- 
wartln  ou  the  perieiirtjimu  tu  th«  root  of  the  lutig,  nuil  from  the  buck  of  the 
root  of  the  lun^  ki  the  reriebriil  column.    Its  divi>iian  into  anterior,  middli?» 


Fig. 


62t, — TtimsYix^iii  pvoti*>!i  or  THE  Cni^sf  or  4  FtxTCtt,  inLDarnATliiv  the  Isrtice^ 
TioiTB  or  TUi  FaaiQAMOiUM  Airii  Fleuiu.  (nrter  Ltisehka  utid  ffviu  tulttireK 

The  ulcetch  repraen»  Ihe  itpper  surraee  of  Ihe  lower  seeti^o ;  the  dirinoii  is  cairied 
acihrlj  in  a  borisoolal  plane  oa  a  level  wilh  th^  int^rraL  ta  frout  bctwd^a  the  fiftb  nnd 
m%th  rlbs^  j,  the  aUimnm  -,  c^  ih^  body  uf  thg  seventh  dorsal  tert^bm, ;  A,  the  righl« 
ami  h\  the  lah  7&a|ricle ;  <r,  tbe  i]es(ipbii4;:ut ;  p  n^  the  It^fl  patiUmogofllrif;  oerre ;  tiear 
UiesQ  letten  reapeelivelj,  ilie  root  of  tbe  rlglit  and  bfi  loagi ;  the  riglil  pneamofnitrie 
nerve  b  bebind  the  cv^npbagtitt ;  a,  the  aorta  i  r  a,  the  veaa  axrgos ;  </,  tborade  dtiot ; 
If  the  cardiac  prncarditim  ;  2,  tbe  cKt<^nyil  p«ridutlii3iii ;  S',  tli<^  ^ritj  of  tbo  poH- 
card  lam  ;  3,  tbo  I'liWuuarj  jjlcurm  paftamg  over  tb«  iurfs^o,  and  rede<;tcfl  at  Ibe  roo|« 
of  the  luiigt ;  *V,  tbtir  c^avitj,  and  on  Lbc  ri|E;ht  «ide,  the  rfUcctiori  at  ibe  mirdlafttQiiTii  ta 
tite  turracv  fif  thu  perieardibtuj  ;  I,  tbe  ejc^teriial  or  goatil  pleom ;  f,  c,  ibe  walU  of  the 
die«t  iacloaiog  the  rtlja^  p«ckiral  tnuacli^f ,  &g. 


and  posterior  metlia^'iua,  atid  the  position  and  contents  of  #ao!i,  hivr^  been 
already  ilo^rtbcd  <p.  29T)» 
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At  the  root  of  each  lung  which  is  enclosed  hy  its  own  pleura,  the  yisoeral 
.  and  parietal  portions  of  tills  membrane  are  continuous  with  each  other ;  and, 
commencing  immediately  at  the  lower  border  of  the  root,  there  is  found  a 
triangular  fold  or  duplicature  of  the  serous  membrane,  extending  vertically 
between  the  inner  surface  of  the  lung  and  the  ponterior  mediastinum,  and 
reaching  down  to  the  diaphragm,  to  which  it  is  attache<l  by  its  extremity  ; 
this  fold,  which  serves  to  attach  the  lower  part  of  the  Inug,  is  named  ligc^ 
mentum  latum  pulmonis. 

The  npper  part  of  each  pleura,  which  receives  the  apex  of  the  correspond- 
ing lung,  projects  in  the  form  of  a  cul-de-sao  through  the  superior  aperture 
of  the  thorax  into  the  neck,  reaching  an  inch  or  even  an  inch  and  a  half 
above  the  margin  of  the  lirst  rib,  and  passing  up  under  cover  of  the  scaleni 
muscles, — a  small  slip  of  which,  arising  from  the  transverse  process  of  the 
last  cervical  vertebra,  is  described  by  ISibson  as  expanding  into  a  dome-like 
aponeurosis  or  fascia,  which  covers  or  strengthens  the  pleural  cul-de-sac,  and 
is  attached  to  the  whole  of  the  inner  edge  of  the  first  rib.  The  right  pleura 
is  generally  stated  to  reach  higher  in  the  neck  than  the  left ;  but,  in  twenty 
observations  recorded  by  Hutchinnon,  the  right  lung  was  higher  in  ten  cases, 
and  the  left  in  eight,  whilst  in  two  the  height  was  equal  on  the  two  sides. 
Anteriorly  the  pleural  sacs  of  opposite  sides  come  nearly  or  altogether  into 
contact  behind  the  second  piece  of  the  sternum,  and  continue  so  for  some 
distance  ;  but  opposite  the  lower  end  of  the  sternum  the  right  pleura  passes 
beyond  the  middle  lino  or  remains  close  to  it,  while  the  left  recedes  to  a 
variable  distance  from  the  sternum.  Inferiorly  the  pleurae  do  not  pass  quite 
down  to  the  attachments  of  the  diaphragm,  but  leave  a  portion  of  its  circum- 
ference in  contact  with  the  costal  parietes.  Owing  to  the  height  of  the 
diaphragm  on  the  right  side  (corresponding  with  the  greater  convexity  of 
the  liver),  the  right  pleural  sac  is  shorter  than  the  left ;  it  is  at  the  same 
time  wider.  According  to  Luschka  the  right  pleura,  opposite  a  line  descend- 
ing from  the  axilla,  reaches  down  to  the  lower  border  of  the  ninth  rib, 
while  the  left  pleura  in  the  same  transverse  vertical  plane  reaches  to  the 
lower  border  of  the  tuuth  rib. 

Structure, — The  pleura  possfesses  the  usual  characters  of  serous  membrane.  The 
costal  part  of  the  membrane  is  the  thickest,  and  may  be  easily  raised  from  the  ribs 
and  intercostal  spaces.  It  is  strengthened  in  these  situations  by  a  layer  of  subserous 
areolar  tis-^ue  of  considerable  thickness.  On  the  pericardium  and  diaphragm  the 
pleura  is  thinner  and  mor&  firmly  adherent;  but  it  is  thinnest  and  least  easily  de- 
tached upon  the  surface  ^fche  lungs. 

Luschka  has  describecfflerves  in  this  mcjnbrane,  with  fine  and  coarse  fibres,  which 
are  traceable  to  the  phre  lic  and  sympathetic.  Kolliker  states  that,  in  the  pleura 
pulmonalis  of  man.  branches  of  nerves  may  be  seen  accompanying  the  ramifications  of 
the  bronchial  arteries. 
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Form. — Each  lung  is  shaped  somewhat  like  a  cone,  having  its  base  turned 
downwards,  and  its  inner  side  much  flattened.  The  base  is  broad,  concave, 
and  of  a  semilunar  form,  and  rests  upon  the  arch  of  the  diaphragm.  It  is 
bounded  by  a  thin  margin,  which  is  received  in  the  angle  between  the  ribs 
and  the  diaphragm  ;-  and  it  reaches  much  lower  down  behind  and  at  the 
outer  side  than  in  front  and  towards  the  middle  line.  The  a^jcjc  forms  a 
blunted  point,  and,  as  already  mentioned,  reaches  into  the  root  of  the  neck, 
above  the  margin  of  the  first  rib,  where  it  is  separated  from  the  first  portion 
oi  the  subclavian  artery  by  the  pleural  membrane. 
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The  oui^T  sur/acjs  of  tbe  Iting,  wMeh  movos  upon  the  thoracic  pnriete?,  k 
smooth,  convex,  and  of  gn^ftt  extent,  correaipoiidiiig  with  tho  archei  of  the. 
ril«  luid  oontjil  cartilagt^B*     It  k  of  greater  dt*pth  beliitjcj  tlian  in  front.     Thij 
po^cfior  bonier  ia  obtuse  or  rouncfod,  and  h  received  into  the  dee(>  groove  J 
formed  by  tUe  rlbB  at  the  side  of  the  vertt*bral  column  ;  measured  from  &boT« 

[dowmfurdft,  it  U  the  deep«iit  part  of  the  lung.      The  anirn<^r  border  h  thiu 

[  and  overliipjs  th«  (xTicArdium^  formiug  a  f^hiirp  miLTgin,  which  toui^lies  the  Mem 
of  the  anterior  tu^diiiiitinunij  and,  opposite  the  middle  of  the  stHTuuia,  is 
separated  daring  in«>piration  from  the  oonx'sponding  margin  of  the  opposite 
liing  onl^  by  the  two  thin  ftud  adherent  layers  of  the  med martin al  neptum. 
The  inner  surface,  m  cojjcaTe,  and  in  p«irt  adapted  to  the  ci:)nvei:  |»aric&rdiiim* 
Upon  thia  surface,  somewhat  above  the  middle  of  the  limg^  and  coji>iider;ibly 
nearer  to  the  poatcrior  thart  thu  aiittrior  i>order^  iu  the  roof^  wh^re  the  bronchi 
And  great  veai^eU  joiu  ibe  lung.      Each  lung  hi  tra periled  by  a  long  and  deep 
fisBore,  which  ii  directed  from  above  and  bfhintl,  il*.iwnwardf*  and  forwards* 
It  comuience*  opou  tha  posterior  bonier  of  the  lung,  about  throe  inQh*:'^  from 
the  apeKj  and   eiLt^nd^  obliquely  downwiirda   to  the   anterior  and   inferior 
atigle,  penetrating  from  the  outer  surface  to  within  some  inches  of  the  root 
Df  the  organ.    Ttie  uppt^r  loht^  the  portion  of  long  which  Ib  sitnated  Above  thi^M 
fiBfture,  is  fimatler  than  the  portion  bulow,  and  is  ahaped  like  a  €orte  with  aQ  V 
oblifiuc}  b^e,  whilst  the  l€xu€r  an  J  larger  lobe  i^  more  or  leas  quadrihiteraL 
In  the  right  lung  there  i**  a  seooud  and  short tr  fissure,  which  runs  forwards  _ 
and  upwards  from  the  principd  fissure  to  the  anttirior  margin,  thus  marking fl 
off  a  third  small  portion,  or  iriul^ie  U^nt^  whiiih  appears  like  an  angular  pieoe  I 

i  iep&mttjJ  from  th<i  anterior  and  lower  part  of  tht'  upper  lt>be.    The  liffi  hing,  I 
Hfhich  has  no  such  middle  lobe,  pfefi4?utH  a  dt>t*p  notch  in  its  antmor  border^ 
into  which  th*^  apei  of  thts  heart  (enclosed  in  the  pericardium)  is  receive*! 
Thi'4  nottsh  la  furme<l  by  the  rapid  retreat  of  the  anterior  margin  of  the  upper 
li>lje  from  the  middle  hue,  opposite  the  lower  half  of  the  sternum  ;  while  in- 

1  fcrioily  a  tongue- like  process  of  th^  lower  lobe  usually  projects  si'ghlly  in  ward  i 
towards  the  middle  Ime*  Besides  these  differences  in  form  which  distingulnh 
the  liingH,  at  ia  to  be  tioteil  that  the  right  luug  is  shorter^  but  at  the  bama  m 
time  wider,  than  the  left,  the  perpendicular  measurement  of  the  former  being  m 
le*4,  owing  to  the  diaphrngm  riying  higher  on  the  right  side  to  accommodate 
the  liver,  whilst  the  breailth  of  the  left  Inng  is  narrowed,  owing  to  the  heart 
and  pericardium  encroaching  on  the  left  half  of  the  thorax.  On  the  wholtt^ 
however,  aa  is  seen  on  ft  oomparison  of  tht^ir  w^hts,  the  right  is  the  Wgi^r 
of  the  two  lungs. 

At  the  apices  and  posterior  borders  the  extent  of  the  lungs  accurately  oor* 
re^ipouds  with  that  of  the  pleural  sacs  which  contain  them,  but  at  the  anterior 
and  infi'rior  margins  it  is  not  so  :  the  anterior  margins  pass  forwards  most 
completely  between  the  mediastinal  and  costal  pleura  during  inspiratioEi,  and 
retire  to  a  Taria1>le  degree  from  between  them  in  expiration  ;  and  in  liko  J 
manner  the  iufi^irior  margins  descend,  during  inspiration,  between  the  oortall 
and  diaphragmatic  plenns,  while  probably  at  no  time  do  they  ever  deaoeudB 
completely  to  the  line  of  reflection  between  those  membranes.  f 

Wtighi^  Dimci^utm^  and   Capadttj, — The  lunga  vary  much  in  aiae  and 
wight  accoDJing  to  the  quantity  of  bloody  mu^ns,  or  serous  fttiid  they  may 

I  happen  to  contain,  \vhich  ii  greatly  iufluQDoed  by  the  circumstances  im> 
madialely  preceding  death,  as  well  as  by  other  cau^en.  The  weight  of  both 
Isngi  together,  as  generally  stated,  ratigea  from  thirty  to  forty^etght  ounce>«, 
the  more  prevalent  weights  being  found  between  thirty- si  a  and  forty  two 
oiinccA.    The  proportion  borne  by  the  right  lung  to  the  left  i&  t^^%i\^  'O&a!^  dL 
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twenty-two  ouncoR  to  twenty,  taking  the  oombined  weight  of  the  two  at 
forty-two  ouncea.  The  luugH  are  not  only  ahsohitely  heavier  in  the  male 
than  in  the  female,  but  appear  to  be  heavier  in  proportion  to  the  weight  of 
the  Ixxly.  The  general  ratio  between  the  weight  of  the  liin^s  and  body,  in 
the  adult,  fluctuates  according  to  the  efttimate  of  Krause,  between  one  to 
thirty-five  and  one  to  fifty. 

The  fullowing  tables,  dcdoccd  from  Acid's  and  HatcUinM>n*s  oli^rvatioiM,  ihov  {he 
average  weij^ht  of  the  right  aiid  left  lungn,  and  of  l>oth  lungs  together,  and  also  the 
relative  weight  of  the  lungM  to  the  body  in  a  certain  number  of  adults  of  both  sexe^ft. 

▲  VXRAQK  WRIOHT  IN  TWENTT-MIHB  MALKS  AMD  TWRHTT-OKE  FKXALE8.— (RuD.) 

MALE.  rKMALB. 

Right  lunc^ 24  oz  17  o«. 

I^fl  lung    21  07.  15oa. 


45  oz.  32  oz. 

AVEEAOR   in   TWKNTT-FIVR    MALES   AND    THIRTKKH    FKMALE8. —  (kF.ID   AND    HUTOniRSOK.) 

MALE.  FEMALE 

Proportionate  weight  of  the  lungs  to  the  body  ...  1  to  37 1  to  48 

The  size  and  cubical  dimenMons  of  the  lungs  are  influenced  so  much  by  their  state 
of  inflation,  and  are  therefore  so  variable,  that  no  uneful  application  can  be  made  of 
many  of  the  HtatemcntA  given  a^  to  these  measurements.  It  is  important,  however, 
to  aHcertain  the  quantity  of  air  which  they  contain  under  different  conditiona  This 
subject  has  licen  investigated  by  many  inquirers,  whose  stitements  on  this  point, 
however,  are  exceedingly  various.  The  volume  of  air  contained  in  the  lungs  after 
a  forced  expiration,  has  been  estimatdi  by  Qoodwyn  at  109  cubic  inches.  Afker 
an  onlinary  expiration  it  would  seem  that  at  least  60  cubic  inches  more  are  retained 
in  the  chest,  giving  a  total  of  170  cubic  inches  in  that  condition  of  the  lungs.  The 
amount  of  air  inhaled  and  expelled  in  ordinary  breathing  has  been  very  differently 
CHtlniated  by  diflcrcnt  observers:  it  is  most  probably  from  16  to  20  cubic  inches. 
According  to  the  extcuHive  researches  of  Hutchinson,  men  of  mean  height,  lietween 
five  and  wix  feet,  after  a  complete  inspiration,  expel  from  the  che^t,  by  a  forced  expira- 
tion, on  an  average,  225  cubic  inches  of  air,  at  a  temperature  of  00'^  This  quantity 
is  nilled  by  Hutchinson  the  vitAil  capacity  of  the  lungs.  If  to  it  be  added  the  average 
quantity  found  by  Ooodwyn  to  be  retained  in  the  lungs  after  complete  expiration,  vii. 
l<il)  cubic  incheii,  the  result  will  yield  334  cubic  inches  of  air  at  60'',  as  the  average 
total  capacity  of  the  respiratory  organs  for  air  in  an  adult  male  of  ordinary  height. 

The  rital  capacity  (or  difference  between  extreme  expiration  and  extreme  inspira- 
tion) is  found  by  Hutchinson  to  bear  a  very  uniform  relation  to  the  height  of  the 
individual,  increasing  at  the  rate  of  eight  cubic  inches  for  every  additional  inch  of 
stature  above  five  feet.  Its  relations  with  the  weight  of  the  body  are  not  thus  regu- 
larly progressive,  for  it  apipcars  to  increase  about  one  cubic  inch  for  each  additional 
pound  l>etwccn  the  weights  of  105  lb.  and  155  lb.,  or  71  stones  and  11  stones,  and  to 
decreaiK!  at  a  similar  rate  between  the  weights  of  11  and  14  stones,  or  155  and  200  lbs. 
From  the  age  of  15  to  35  years  the  vital  capacity  continues  to  advance  with  the  growth 
and  activity  of  the  frame,  but  between  the  age^  of  35  and  65  it  diminishes  at  the  rate 
of  upwards  of  1  cubic  inch  per  annum.  This  differential  or  vital  cajuicity  is  by  no 
means  in  proportion  to  the  size  of  the  thorax,  whether  that  be  estimated  by  the  cir- 
cumference of  the  chest,  or  by  the  sectional  area  of  its  base,  or  by  its  absolute  capacity, 
as  ascertained  by  measuring  its  cubical  contents  after  death.  It  is  found  rather,  that 
the  vital  capacity  is  strictly  commensurate  with  the  extent  of  the  thoracic  moyements, 
ed  with  the  integrity  of  the  lungs  themselves ;  so  that  in  phthisis,  for  example,  it 
""becomes  reduced  by  a  quantity  varying  from  10  to  70  per  cent.,  according  to  the  stage 
of  the  disease.  A  change  from  the  erect  to  the  sitting  posture  is  accompanied  by  a 
diminution  of  the  vital  capacity,  which  in  one  case  fell  from  260  to  255  cubic  inches, 
and  on  lying  down,  it  was  farther  diminished  to  230  cubic  inches  in  the  supine,  and 
220  cubic  inches  in  the  prone  position  of  the  body.    Lastly,  it  is  lowered  by  from  12 
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Ubic  Inehea  1i^  the  pr«soiioc  <d  ft  Talt  m««.l  in  the  atomocb.  (BtikKiHROii^  ia 
of  Sttttiifliciil  Society,  Au^tiit,  1S44  :  und  in  Slcdica  Chmirg.  Tmai&eiio&it 
ToL  Kxlx.,  lS4tJ;  a!«o,  iu  Ihfi  article  *'  Tborax/'  in  Cji^bpiedia  of  AuiiWmy  and  Tlij- 
aloiog^,  and  ihe  article  "  i^cdpiratian/'  bj  Held,  la  tbo  Aame.) 

Ttxhtrt  and  co)uvtien€t* — The  eubetance  of  tlie  lung  is  of  a  light  porous 
spongy  Btnict  unj,  an j^  wh^n  healthj,  b  buoyant  in  water :  but  in  the  ftjetiii, 
before  n5Spirjition  htkH  taken  pluce^  an  J  also  iu  coriELin  c^usi'S  of  oaugcstion^  coU 
UpB^,  or  coniolidtttion  from  dii^easa,  the  entire  lutiij'*,  or  portiotii  of  them, 
uuk  in  that  tliiid.  The  apecigc  gmvity  of  a  healtby  lung,  as  fonnd  uiter 
ci*?ftth,  vrvriea  from  345  to  7^*3,  wattir  being  1000.  When  the  hmg  is  fully 
dii*t«)ij(leii  its  fii>ecific  gravity  ia  1 2l3,  whibt  tli/^t  of  th<i  piilmowjAry  Bubstancej 
entirely  deprived  of  air,  in  1056.  {E>aiu«.)  When  pressed  between  the  fing<:ra, 
the  lutig!^  imparl  a  crepitant  aeaaatio^,  which  ia  aocompauied  by  a  pecnii^r 
noise,  both  effects  bt^ing  cnuaed  by  the  air  eimtained  in  the  tissue*  On  cuttiag 
iuto  the  lung,  the  same  crepitation  is  hoard,  and  there  exiidei  from  the  cut 
surface  a  reddish  frothy  fltiid,  which  is  partly  mucu!^  from  the  air- tubes  and 
ab-cella,  anil  partly  a  serous  exudation ,  tinged  wttb  bloodi  and  rendernd 
frothy  by  tbe  adoxiJE^d  air.  Thin  fluid  escapes  in  largest  quantity  from  the 
posterior  portion  of  the  lun^. 

The  pulmonary  tii^sue  h  endowed  with  great  lilaaticitj,  in  conaaqiiPTice  of 
which  the  lungs  coliapi^  to  about  one- third  of  their  hulk  when  the  tliorax  is 
opened,  and  the  resistance  offtired  by  the  walk  of  that  carity  to  the  atoio- 
spheric  pressure  on  their  onter  surface  i&  in  this  way  removed,  Oij^ing  to  tMa 
elasticity  alsto,  the  lungSj  if  artificially  iiiflMted  out  of  the  body,  contract  to 
their  previouit  volume  when  the  air  is  again  allowed  to  escape^ 

Vohur. — In  infancy  tbe  Itings  are  of  a  pale  ro»e-piuk  colour,  which  might 
be  compared  to  blood -froth  ;  hut  as  life  advances  ibey  become  darker,  and 
are  mottled  or  variegated  with  ^pot^,  |iatohea,  and  streukti  of  dark  slate-colour, 
which  sometime B  Lncreoae  to  such  a  degree  as  to  render  the  surface  almost 
uniformly  black* 

Thc^  dark  iviloimng  matter  found  in  the^e  streaks  li  in  the  fonn  ut  grannies  and 
coUet^ti^n*  uf  grauulen,  nut  inolaaed  ia  cetU ;  it  U  depofiited  ia  tbe  inter^tlLisI  arecilar 
llAdue  Kuottly  near  tb«  audwa^  ef  tbe  lung,  and  ii  not  fonnd  aq  abnuilj^ntly  in  the 
deeper  Bitb4stan<^a  It  ejcist^  Bometimes  in  tbe  alr-ccllit,  and  on  tbe  coats  of  tb^  larger 
YetwIiL  lis  quantity  iuarem^  with  age^  and  is  aaid  to  he  ]ms  abuddant  in  femules 
than  Id  malea.  In  per«tona  who  folio w^  the  deonpAtion  of  quArrierij,  more  e^peeially 
Chillers,  the  lungs  are  ofieu  intensely  charged  with  black  mailer.  The  black  colouring 
subMtauec  of  the  lutig  «eem$  to  be  coinpoAed  of  s  mixtttre  of  oarbon  and  mms  animal 
matter.  A  bluck  i^ubtftance  of  precl^iely  the  same  nature  i^  fouud  in  tbe  bront^bial 
glandsv  In  ex<:eptional  i.^ae^  the  adult  lungs  are  found  wtth  only  very  aliifbt  streaks 
cf  piguieitU 

BoQi  of  th^  Liing. 

The  root  of  each  lung  ia  oompoMd  of  th«  bronchus  and  the  lai^ge  blood- 
teMeb,  togtither  with  the  uerre^  lympliatic  Tcesek,  and  glauda^  oonndcted 
logether  by  areolar  tissue,  and  endosed  in  a  aheath  of  tlie  pleui^. 

Th«4  root  of  the  right  lung  lies  K^iind  the  superior  vena  cava  aud  part  of 
the  right  auricle,  and  below  the  assygos  vein,  which  ai^bea  over  it  to  enter 
the  aufH.rii»r  cava.  That  of  the  left  lung  pasae*  below  the  arch  of  the  aorta, 
and  in  front  of  the  descending  aorta.  The  phrenic  ner^e  deaoends  in  front 
of  the  rtMit  of  each  lung,  and  tbe  pneumogaatric  nerve  behind,  whilst  the 
ligatnentum  latum  pulmonis  is  continued  from  the  lower  border.  Thfl 
bronchus,  together  with  the   bronchial  artariea  and  veiua,  the  lynvQ^Vx:^^ 
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aiid  lymphatic  glands,  are  placed  on  a  plane  posterior  to  tbe  great  blood- 
vef  Aela  ;  the  pulmonary  artery  lien  more  forward  than  the  broDcbiiR,  and  to 
a  great  extent  conceals  it,  whiUt  tbe  pulmonary  veins  are  placed  still  farther 
in  advance.  The  pulmonary  plexuses  of  nerves  lie  on  the  anterior  and 
posterior  aspect  of  tbe  root  beneiitb  tbe  pleura,  tbe  posterior  being  the 
larger  of  tbe  two. 

Tbe  order  of  position  of  tbe  great  air-tube  and  pulmonary  Tesaels  from 
above  downwnrds  differs  on  tbe  two  siiles  ;  for  whilst  on  tbe  right  aide  the 
bronchus  is  bigbest  and  tbe  pulmonary  artery  next,  on  tbe  left,  the  air* 
tube,  in  passing  obli({Uely  beneath  the  arch  of  the  aorta,  is  depressed  below 
tbe  level  of  the  loft  pulmonary  artery,  which  is  tbe  highest  vosseL  On  both 
side^  the  pulmonary  veiuH  are  tbe  lowest  of  the  three  sets  of  tubes. 

Before  entering  the  substance  of  the  lung,  tbe  bronchus  divides  into  two 
branches,  an  upper  and  a  lower,  one  for  each  lobe.  The  lower  branch  is  the 
Inrger  of  tbe  two,  and  on  tbe  right  side  gives  off  a  third  small  branch  which 
enters  tbe  middle  lobe  of  that  lung. 

The  pulmonary'  artery  also  divides,  before  penetrating  the  lung  to  which 
it  belongs,  into  two  bniucbes,  of  which  tbe  lower  is  tbe  larger  and  supplies 
tbe  inferior  lobe.  The  upper  of  these  two  branches  gives  the  branch  to  the 
middle  lobe.  A  Mmilar  arrangement  prevails  in  regard  to  the  right  pulmo- 
nary veins,  tbe  upi>er  one  of  which  is  formed  by  branches  proceeding  from 
the  superior  and  middle  loles  of  tbe  right  lung. 

STRUCTURE    OP   THK    LUNGS. 

Coverijigs. — Beneath  tbe  serous  covering,  already  noticed,  there  is  placed 
a  thin  layer  of  suhstrous  areolar  membrane  mixed  with  much  elastic  tissue. 
It  is  continuous  with  tbe  areolar  tissue  in  the  interior  of  the  lung,  and  has 
been  described  as  a  distinct  coat  under  tbe  name  of  the  second  or  deeper 
layer  of  tbe  pleura.  In  tbe  lungs  of  many  animals,  such  as  the  lion,  seal, 
and  leopard,  ibis  subserous  layer  forms  a  very  strong  membrane,  composed 
principally  of  elastic  tis.sue. 

Lohuhs. — Tbe  suhsfance  of  tbe  lung  is  composed  of  numerous  small 
lobules  which  are  attached  to  tbe  ramifications  of  tbe  air-tubes,  and  are  held 
together  by  those  tubes,  by  tbe  IJood-vessels,  and  by  an  interlobular  areolar 
tissue.  These  lobules  are  of  various  sizes,  the  smaller  uniting  into  laiger 
ones  ;  they  are  bounded  by  flattened  sides,  and  compactly  fitted  to  each 
other  and  to  tbe  larger  air-tubes  and  vessels  of  the  lungs,  those  on  the 
surface  of  tbe  organ  having  bases,  turned  outwards,  from  half  a  line  to  a 
line  in  diameter.  Though  mutually  adherent  by  means  of  fine  areolar 
tissue,  they  are  quite  distinct  one  from  tbe  other,  and  may  be  readily  sepa- 
rated by  dissection  in  tbe  lungs  of  young  animals,  and  in  those  of  the 
human  foetus.  They  may  be  regarded  as  lungs  in  miniature,  the  same 
elements  entering  into  their  composition  as  form  tbe  lung  itself.  The  struc- 
ture of  a  single  lobule  represents  in  fact  that  which  is  essential  in  the  entire 
organ,  each  lobule,  besides  its  investment  of  areolar  membrane,  being  made 
up  of  tbe  following  constituents  :  tbe  air-tuhes  and  their  terminaUitg  ceiU^ 
the  pulmonary  and  hronchud  blood-vessels,  with  lymphatics,  nerves,  and 
interstitial  areolar  tissue. 

AiT'tMhcs, — The  principal  divisions  of  the  bronchi,  as  they  pass  into  the 
lungs,  divide  into  tubes  of  less  calibre,  and  these  again  subdivide  in  suc- 
cession into  smaller  and  smaller  bronchial  tubes,  or  bronchia,  which,  diverg- 
ing in  all  directions,  never  anastomose,  but  terminate  separately  in  the 
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pnTmonary  parencliymA,  Thy  previtUiiig  form  of  di?ii«ion  ia  diohotftmoufi  ; 
but  Koittetimes  ihreti  branchi^  n,nm  together,  tiiitl  ofioti  lateral  brunches  are 
give  a  off  tkt  ifitervaU  from  the  sidei  uf  a  main  trunk.  The  larger  brauchet 
diverge  at  rather  acute  aiiglefl,  hut  the  more  reuif>te  mid  Mnmller  iiit]iiticfl.tioDH 
iprtng  less  and  le^  aoutelf.  After  a  eertaiu  stnge  of  Hut>divisioD  e&ch  bron- 
chial tube  is  rtfiJuced  to  a  very  sraall  sise,  anJ^  forming  what  baa  been 
termed  a  lofmttir  hroitchtul  tnhe^  euters  a  difitinct  pulmoiiAry  lobule,  withm 
which  it  uudtjrj^o€9  still  farther  diFisioUf  and  at  last  eudn  m  the  small 
evil  hilar  receiae«  named  nir-c^iis  or  pntnwnary  celh. 

Within  the  lunga  the  air-tubes  are  uot  flattened  behind  like  the  bronchi 
*n<l  trachea,  but  form  completely  cylindrical  tubea.  H^juce,  althons^^h  they 
cmihdii  the  sauie  elemeutft  as  the  hirger  air^ passages,  reihiced  gradually  to  a 
atate  of  greater  &iid  greater  tenuity,  they  postiess  certain  peculiarities  of 
structure,  TUuit,  the  carflhges  no  longer  appear  as  tniperfi?ct  ringn  running 
oniy  upon  the  frout  and  biteral  HUrfaoea  of  the  air-tube,  hut  arii  msrjttered 
Qvvt  all  Bidc'8  of  the  tube  in  the  form  of  irregularly  shaped  plates  of  various 
Bisea  Theiie  are  moat  developed  at  the  points  of  divtiiion  of  the  bronchia, 
where  they  form  a  sharp  conenA'e  ridge  projecting  intrarch  into  the  tube; 
They  may  be  traced,  becoming  rarer  atiil  rarer  and  more  reduced  in  size,  a,% 
far  UA  bronchia  only  oue-fourth  of  a  line  in  diameter,  be^^ou'l  which  the  tubes 
are  eutinjly  mombrauous.  The  fibrous  coJit  extends  to  the  very  amallef^^t 
tiib«ifi,  becoming  thinner  by  degrees  and  de^eueratiug  into  areolar  tiseue. 
The  mucov^  mfmbrane^  which  ex  tends  thmughout  the  whole  system  of  air 
pM«Mgi*s,  and  is  coutinuaua  with  that  hnii^g  the  air-ceOa,  ia  alao  thinner 
thtin  In  the  trachea  and  bronchus,  but  it  rutains  ita  eiliitad  columnar 
«pithdi«iiu.  The  y<::lIow  loi>gitU(linal  buuJles  of  dmiic  fibres  are  very  dis- 
tinct in  tx>th  the  large  and  em  all  bronchia,  and  may  be  followed  by  diaseotion 
fts  far  ma  the  tuba  can  be  laid  0|)#u,  and   by  the  tnicroscope  into  ih&  smalbti 
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niJhrxirif  of  tbe  siuatlett  lobules 
or  111  fundi  but  a, 
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fi brejij  which  in  the  tmehem 
and  bronchi  are  oon  fined 
to  the  back  piirt  of  the 
tube,  mirrcinnd  the  bron- 
chial tube<i  with  a  con- 
tinuous layer  of  annular 
Jihreti,  lyiftg  inside  the 
irregular         car  ti  I  agi  no )  i  % 

plates  ;  tbey  are  found,  however,  beyond  tbe  place  where  the  cartilaget 
ceue  to  exbt,  and  appear  as  irregular  annular  fasciculi  even  in  the  smallest 
lubes. 

Air^ctJU  or  P^dmonavij  vmd^s, — The*e  ceils,  in  which  the  finest  rainifi- 
eatioua  f*t  each  lobular  bronchial  tuljo  ultimately  term  in  a  tt*,  are  in  th«i 
natural  state  always  tilled  with  air.  Thoy  are  readily  seen  on  the  ftiuCivsifi 
aud  iu  a  s<?ction  of  a  lung  which   Una  bisen  mllaVati  mVXk  tit  tcc\4  ^X'ow^.l 
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ftko  tipoQ  portions  of  foetal  or  adiilt  long  uaj«cted  wiili  mercurj.  In  the 
lutigi  of  some  AniRiftiSf  aa  of  the  lion,  chIi  aod  dog,  tbc^y  i^re  vefj  liLt)^ 
Ktid  M«  diitinotlj  vmible  on  the  surfaoe  of  the  orgati.  Id  tlieaduJt  htim&ti 
hmg  ^«r  in o«l  common  dmntetcr  ie  alx^ut  y^,^lh  of  an  itidi«  but  it  viirirt 
from  ilgtU  to  ^tb  of  an  inch  ;  tb«j  HT*i  larger  on  the  i^iirffMrs  thnn  tn  ihv 
iiiti^rior,  and  largest  tow&rtla  the  thin  edgea  of  the  organ  :  thif^r  are  t»Ud 
iftid  %Q  he  v^Tf  large  at  tha  fiptix  of  the  lung.  Their  LUnietiflioiis  go  oti 
inaviatug  from  birth  to  old  age,  »nd  thej  are  larger  in  men  ihan  In  wonuoL 
lu  tbe  infant  th<i«ir  diameter  is  imually  under  -.f  J|  ^^th  of  an  inch. 

The  a  mall  hront^hial  tuW  entering  each  lobub  divides  and  iubdiv^tdea 
from  four  to  nints  times,  accoritiiig  to  the  nns  of  thd  lobnU*  ;  its  branches, 
whieh  diverge  at  tu^a  hnd  lea»  acute  Angles,  at  first  dimiiiiHb  at  each.  anbU- 
vision  J  but  afterwards  cantrnue  stationary  in  eiae,  being  from  -  ^^^  ***  yV**^ 
of  <U)  inch  in  difttneter.  They  loj^  at  last  their  eylindncil  fonn,  and  are 
con  v« I  ted  into  irrtfular  ftibuiar  pctR^ifftn^  benet,  at  lirat  sparing iy,  but  afttrr- 
wart  J »  oloAely  and  on  all  aide»,  with  inuneronB  little  reoeiftea  or  diUt^tions 
and  ultimately  terminate  near  the  surface  of  the  lolmle  in  a  group  of  stmikr 
Theie  Binali  reoea^^es,  whether  sea  ted  along  the  coursa  or  at  the 


Fi^,  fl28»  Fig,     6*28,— S«Mn>tAoiUMii4Tro     anFinsucTA- 

rio}T  Of  Two  SiiAUi  Lnatiti  wmm  iseah  the 
SvaPACB  OP  TRK  Lu^a  of  a.  Naw-Boair  Uhie.i> 
(froui  KDHikctr),     V 

o-t  eicKrior  of  th$  two  IoIjuH  or  infundibijla ; 
b,  ]in\niQv&ry  v^nhlvs  c>r  alveoli  dd  itiese  and  oa 
Cf  this  ftiDulltbt  broELcbial  mmlQciitluDa. 

extremity  of  an  air  passage,  are  the  air* 
cdh  or  aiveoH  ;  and  each  group  of  alv^i^ 
with  the  comparatively  large  passage 
between  them,  conntitntea  an  ijifundi- 
htt^unif  BO  called  from  the  manner  in 
which  it  diLites  from  the  extremity  of 
the  bronchial  tube.  The  arri^ngemeut  of 
these  finest  air  -  passages  and  air-cells 
closely  retemblea,  though  on  a  smaller 
■oale,  the  reticulated  bttuctnre  of  the 
tortoiie^s  lung,  in  vnhldh  large  open 
pas&ages  lead  in  all  directions  to  clustera  of  wide  alveoli,  separated  frorn 
each  other  by  intervening  septa  of  varicus  depths. 

At  the  point  where  the  small  bronchial  tubes  lose  thair  cylindrical 
character,  and  become  covered  on  all  sides  with  the  cells,  their  HtructurHl 
elementii  also  undergo  a  change.  TLe  min^utar  layer  disapptfarsj  the  longi- 
tudinal elastic  bundles  are  broken  up  into  an  hiterla cement  of  areolar  and 
elastic  iiiiJin^f  which  surrounds  the  tubes  and  forms  the  basis  of  their  walls. 
ITie  nmcons  membrane  becomes  exceedingly  deUcate,  eoni-ifitlng  merely  of  n 
thin  transparent  meuiHrane,  covered  by  a  stratnm  of  Sfquamous  instead  of 
ciliated  cylindrical  epithelium. 

The  walls  of  the  alveoli,  their  orifices^  and  the  margins  of  the  septa,  are 
lupported  and  strengthened  by  scattered  and  coiled  elastic  fibres,  in  addition 
to  which,  according  to  Moleschott,  Gerlaeb,  and  Hiiscbmannj  there  is  likc' 
wise  an  intermixture  of  miisoidar  Hbrei.  It  was  stated  by  Ruint-y,  and 
corroborated  by  Todd  an^l  Bowman,  and  it  is  fctill  maintrtined  by  Henle, 
Xiuschkn,  and  others,  that  the  alveoli  are  destitute  of  all  epithelium.     The 
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preftenc6  of  ouoltii,  however,  aUuftteil  in  the  capillary  mealies,  &nd  of  Urger 
mz&  thiin  tlicme  whieh  Uelojig  to  the  cftpiUiiry  waIU,  14  allowed  ou  M  haud<?  ; 
aoU  the  mnjaiity  of  recent  ob^rv^era  dudaie  the  exkieuoe  of  exoeediagly 
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H         Fig.  S29.^Duaft4iis  fttit^niATtirf}  tH«  Prooressitk  At>TAiteit  iir  the  OtittrLAi 
H  KmucTTraK  ai  tui  hvv^s  or  EfirtiiLg. 

'  At  the  mp|ier  portion  nT  tbe  luug  of  a  K^rpeat  :  tfae  summit  lia^  eellulnf   wallsi  the 

kirer  pnrt  forms  merely  »  meiabrAU'tus  e&e.  E,  lung  cif  the  frt^g,  in  which  th«  ^llular 
ACmdiure  c^tendiJ^  over  the  whole  inierDBkl  BurTace  of  ihe  Utig,  hut  im  i»ai^  mark^dl  at  the 
upper  part,  C,  lung  of  tbc  turtle  :  the  eella  here  hare  eiiended  so  as  le  eoeup/  &earLj 
%ht  whole  thkkD<tiH  of  the  luug. 

delicate  squamous  epithehal  celk.  These,  acoording  to  Ebarth^  lie  in  the 
capitlary  mesbect,  from  one  to  three  m  eaab,  but  k*ave  Ihe  surfaoes  of  the 
c  ipilbry  vessels  uncovered*  Accordiug  to  others,  they  join  each  other  over 
the  o&pillory  blood- veseeh. 

Fig.  C30. 


Fig.  6S0*— FaAoMiUT  en  r»a  Ivjiotvd  Liw^  of  a  Touno  Pio,  iiiuwifffi  the  Mnrint 
^RecTL'at  Of  fitl  VisiOLies  {&0111  Hirachmairo  &ad  UbiiUQafcxewtkjr)^ 

a,  Ihe  arfotar  und  elaitie  tissue  snppofrtia;  th^  v^jiiclet ;  h^  the  e^aTlti^  of  iwe  &f  thi 
^ritcls»  part  mil  J  nit  IhnHigh ;  Cj  the  lueNbes  of  the  pulmonArj  cupiiliLnea,  Iha  latter 
being  tillerl  witli  ilnrk  ««}lutiritig  ru^ttt-r,  and  the  tu^sheft  being  oetcnptrd  bj  rcgulax 
hei«gQiJiil  ipiOHli;il  ctlln,  whkh  in  v^mui  pUoes  are  aevn  to  meet  «aeh  uLher  over  the 
e)ipiilAJ7  r«9scls  i  J,  the  intcrvesiculiLr  pelmonary  TeHcU.  Iti  thia  ioBtMn^^,  the  <t:\\9 
oUerrrd  in  eaeh  itkeili  hate  b«ou  aiwrt  aameroai  thaa  thej  are  said  hf  Eb^^  \jc^  W\i!h 
t^  hofoaii  ■object. 


BO'i 


THE    LUKIIB, 


TUc  fwUowIng  w^rit^r*,  itnong  otWwij  molniiiii  the  exbteneeof  ©pithetluiu  In  t!i« 

alrctilU  :  AddiM>a,  in  Piii),  Traoa.,  1812;  llomftignol,  tkdi?rdie«  sur  k  StmcUtne 
lotittje  du  Pouman,  1S46 ;  Waters,  AnAlf»mj  of  lU*  Human  Lung,  IStlO  ;  Eiilliker,  in 
hi»  (.ifVfWlebre ;  EberLii,  in  Vmyhow's  Arcklv,  xxIt.,  p.  £03  ;  and  Julius  Ar]it>y,  in 
Yireltow'ii  Art^hiv,  xxtIu.t  p^  4^3  ;  liinH-'brnann,  In  Iheftftme^  xxXTi.,  with  aildition  aikI 
dnwingi»  b;  Cbrzor.ftiL-^iew^ky.  Tbc  fu[Uiwuig  are  amonf  thrvh«  wLo  detiv  the  t^xbten/cc 
C(f  epitbdium :  — Hainey,  iu  Med.-Chlr.  Tmns.,  to).xxtHL,18I5;  and  m  Bntand  For. 
MvtI-Cbir  Rcvi«w,  isr»5:  U^LdchfTe  Hull  in  Mcd,-Chir.  Beview,  JuSj,  IB57  ;  Lu^ckLn 
And  Qenl«,  In  Lhek  wi^rku  on  Hyinsui  An&tomy  ;  Badok^p  in  VircbowaArcbiY.^x^jdiL 

p,  m. 

Fig.  «31.  Fig,   S31*-Caph,u«t    Nct- 

woRK  Of  rutt   Poij*o»4ar 

UAH     LUSCQ     {from      KuUI- 

The  ttipUlajy  nttwork 
of  tlie  pultuondiry  reio^tk 
18  sprt^ud  btJDfiitb  tbu  ihiti 
tratiii[>ar«;tit  mucous  mum- 
bmni»  t>f  both  tbe  ter- 
uiirifd  iitjd  Interal  lur-c^II^j 
mid  H  found  wherever  iba 
tineet  mr-tii\>eg  hnvm  losl 
their  cylindricit]  chMacter, 
and  become  b«aet  with 
ct?lk«  Aruunil  the  cx^ 
terior  of  3iich  cell  thera 
is  ftii  arteriiil  oircle,  whiuh 
cotumtiuic»te«  freely  wirh 
^itnilnr  nH[;hhoiiring  drclesi,  the  cnpillary  t^ystoins  of  ten  or  tvvelve  ctUa  b«iir»|^ 
thuM  connected  together,  tm  muy  be  bt^en  upon  the  ^uefiLco  of  ihti  luug.    From 


Fig.  6S2,  Fig,   632.— CiPiLtiBT   NsTvoitit  ok  thu  Pdl- 

after  «  prtparatiou  hy  GeilacU),     ^^ 

a,  the  Cftpillftrj;'  netvrork ;  h,  the  t«riQinal 
bmucl^s  of  tbe  pulmonftry  nrU^iy  pa^siitg  to- 
wtLide  and  BurrciuudiEig  in  part  «ach  pulmoniij^ 

theae  circular  Yesfteln,  which  vaiy  in  dm- 
Djeler  from  ijVfitli  ^  iria^^  of  an  iuch, 
the  capillary  network  ari.'^es,  covering  thn 
bottom  of  each  cell,  a&cendiug  also  b^itween 
the  d 0 pi i culture  of  uiu(X>uh  membmne  in 
the  iiitercellulAr  E€*ptav  and  Btirrounding 
the  opauingR  of  the  ci^lls.  As  was  pointed 
out  by  Rainey,  the  capillary  network, 
where  it  rites  into  the  intercellular  parti- 

iionH,  although  it  formn  a  double  layer  in  the  lungi  of  reptiles^  h  biugJe  in 

the  lunga  of  man  atid  mammalia. 

The  capillaries  are  very  Gne^  tbe  jimalle»t  tneaRiiring,  in  injected  EpoDLmenn, 

from   siiQ^  ^^  sooo^^  ^^  ^  ^^^  t  ^^^  network  is  &o  close  that  the  meshes 
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fffe  flcaroely  wider  tliAn  tbe  vea^ln  tbemieWei.  Tlioae  which  lie  ne»reit  to 
the  QiiiQihsi  of  the  al^efjli  am  observed  arcliiiig  and  eoil«d  *)rer  and  throus^U 
the  uKvitie  hbrea  fonuJ  lu  tho  intend^eoW  aept^  (Lu«ehka  aud  llAdokj)* 
The  coafoi  of  the  capillirie^  are  aUo  exceedingly  thm,  and  thus  more  le  idvly 
aliowr  tin*  frea  exhalation  &tid  absorption  of  which  the  jjtdnooary  cella  are 
the  tejit. 

Tlie  hrnnche*  o/tltt  pulmatmrtj  aiV^rj/ nccorapiiaj  the  hfoncMftl  tehea,  but  t(i«y  sub- 
divide more  freijuently,  antl  are  madi  »imullcr,  enpecijiJij  in  their  remote  ratuifitMtirvn^. 
They  reunify  wiilijut  anastomoie**  atid  at  lengih  termiiifile  upon  the  wulb  of  tlia 
aircclUaad  <in  Ihoie  ef  thf*  bfutii'hiii  In  a  fine  and  deu?^e  P(i/ji^'«nf/  neimork^itmn 
vbieb  the  mdldeii  wf  I  he  pa^mtmary  mitun  arise.  *rhe  atnallt^r  branches  ef  the^e  vciiiit, 
eipociallj^  near  the  aerfiKt'  of  the  lai>g,  ffe<)uentiy  do  not  accompany  the  bronchia  aud 
arterial  braTn^ben  (Addidon.  Baurgorytt  Imt  are  found  to  rttn  atone  for  a  tihort  dl^tani;^ 
thr^tug'b  the  ^ubfltueue  of  the  orgau,  and  tlieti  te  join  fleme  deeper  vein  irhieh  paascA 
hy  I  he  Bide  of  a  bronchial  lube>  uuUing  together,  and  ^^aq  rormiag,  according  to  tioii' 
aii^nol  frequent  lateral  cominunieationi.  Tiiu  vdufl  eoalesoe  into  large  bfancbc*, 
which  at  It^nf  Lh  aecompany  the  arleriein^  and  Ihu;^  f»roeccd  to  the  root  of  the  lung.  In 
their  eouri<e  thr'U^h  the  luuj;f»  tho  artery  is  liiually  fuuud  above  and  in  front  of  a 
brouchijil  tube,  aud  the  Tein  below. 

The  pulmonary  Te*iiel»i  differ  fnim  the  fly^temic  in  reganl  to  their  coute&t»Si  iua*- 
muehas  the  artery  conveys  *dark  blood,  wlul.1t  the  veins  carry  red  bloud.  Tho  pul- 
monary Teio4>  unlike  the  other  Teioi  of  the  body,  are  not  more  capacious  than  their 
eorresp'jQding  arteries;  indeed,  according  to  WiuhIow,  Sanl-orini^  llitUcr,  aud  othera, 
thdy  lire  10  me  what  kt^ii  no»  Those  yeiua  hjvve  no  vhWca.  Laftty,  U  may  l»  reoiarkcd 
that,  whilst  the  arberiea  of  different  lobule*  arc  independent^  their  veln^  freely  auaa- 
l^mcMe  together. 

The  bronchial  pe^fW^s*— The  broncMal  art^iits  and  t?cuta,  which  are  mijch 
smaller  tha&  the  pulmonary  vesaela,  oaiTy  blaod  f^jr  the  nutrition  of  the 
Inng^  and  are  doubtleeia  id^o  the  princi|jai  source  of  the  mucouii  secrt^tiaa 
fouml  iu  the  iuterior  of  the  air  tubea^  and  of  the  thin  atbumiuoua  iluid. 
which  moistens  the  pleuta  pulmonalis^ 

The  brmi(^dnl  arferiejj,  from  one  to  three  io  number  for  each  lung,  arise 
trom  the  aortn,  or  from  an  intercostal  artery,  and  follow  ihe  di visions  of  the 
air- tubes  through  the  lung.  They  are  ultimately  distTibttteii  in  three  ways : 
(1)  many  of  their  branches  ramify  in  the  bronchial  lymphatic  glauda,  the 
(3oat«  of  the  large  blood- veasola^  and  in  the  fibrous  aud  in  macular  walk  of 
the  large  and  ismall  air  tubes,  auri  give  ttu^^ply  to  a  copious  capillary  plexus 
iu  the  bronchial  mucous  membnuie,  which  in  line  brotidiial  tubei  is  COQ- 
tinuoua  with  that  supplied  by  the  pulmotiary  artury  ;  (3)  othera  form  plexnaea 
in  thu  ioterlnbulHr  areolar  tiaRUQ  ;  («$)  briiuchea  aprefl4  out  upon  the  uiirraco 
©f  the  lung  beneath  tho  pleuni,  forttibig  ple^xuaea  and  a  capillary  network, 
which  may  bu  dii^tiugui^bed  from  thoite  of  the  pulmonary  vessMahi  of  tho 
aaperficial  air-rellii  by  thoir  tortuous  course  nud  opvn  arrangement,  and  also 
by  their  being  ouisido  the  investing  membrane  of  the  lobules,  auit  by  uLlU 
matety  ending  in  the  branches  of  th«  ntp^rfidal  set  of  btitncJiud  r<*itu. 

The  hfirnchlixl  veins  have  not  quite  so  large  a  distrtbutiou  in  the  lung  a« 
the  bronchial  arteriea,  since  part  of  the  blood  carried  by  the  bronchial 
wteriea  is  returned  by  the  pulmonary  vetns^  The  super  tic  ial  and  deep 
bfonchial  vmu%  uniie  at  the  root  of  tbe  lung,  opening  on  the  right  side  Into 
the  Vena  azygos  and  on  the  left  UMti^dly  intt:»  the  superior  intercostal  vein. 

The  absorbtni  fmieti  of  the  luug^  have  been  akeaiy  sulBdently  described 

(p.  49''0* 

NtrrM. — Tho  lungs  are  supplied  with  nerves  from  tho  anterior  aud  [XKiterior 
j^ulmonary  pki^u^es  (pp.  623,  tj'J3).     Theoe  &r«  fotcnk^  t^^u^"^^  V|  ^^fi:^^ 
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from  the  pneumogastrio  nerves,  joined  by  others  from  the  sympAthetie 
ByHtem.  The  fine  nervoiiH  conls  enter  at  the  root  of  the  lung,  and  folloir 
the  air-tubea.  Their  fiual  distribution  requires  further  examination.  Accord- 
ing to  Kemak,  whitish  filaments  from  the  par  vagnm  follow  the  bronchia  as 
far  nearly  as  the  surface  of  the  lung,  and  greyish  filaments,  proceeding  from 
the  sympathetic,  and  having  very  minute  ganglia  upon  them  in  their  coarse, 
pass  both  to  the  bronchia  and  pleura.  Julius  Arnold  has  discovered 
remarkable  bell-shaped  gangliouic  corpuscles  terminating  the  pulmoDary 
nerves  of  the  frog.      (Virchow's  Archiv,  vol.  xxviiL  p.  453.) 

de\t:lopment  op  the  lunos  and  trachea. 

The  lungs  first  appear  as  two  small  protniaions  npon  the  front  of  the  oesophageal 
portion  of  the  alimentary  canal,  completely  hid  by  the  rndimentary  heart  and  liver. 
The*e  primitive  protrusions  or  tul>ercles  are  visible  in  the  chick  on  the  third  day  of 
incubation,  and  in  the  embryos  of  mammalia  and  of  man  at  a  corresponding  stage  of 
advancement  Their  internal  cavities  communicate  with  the  oesophagus,  snd  are  fined 
by  a  prolongation  of  its  inner  layer.  At  a  later  period  they  are  connected  with  the 
oBsophugus  by  means  of  a  long  peilicle,  which  ultimately  forms  the  trachea,  whilst  the 
bronchia  and  air-cells  arc  developed  by  the  progressive  ramification  of  the  internal 
cavity  in  the  form  of  cfecal  tubes,  after  the  manner  of  the  ducts  of  glands.  Ac- 
cording to  KUlliker,  tiie  human  lung  in  the  latter  half  of  the  second  month  presents 
a  granular  appearance  on  the  surface,  produced  by  the  primitive  air-cells  placed  at  the 
extremities  of  ramified  tube.^,  which  occupy  the  whole  of  the  interior  of  the  organ ; 
the  ramification  of  the  bronchial  twigis  and  multiplication  of  air-cells  goes  on  in- 
creasing, and  this  to  such  an  extent  that  the  air-cells  in  the  fifth  month  are  only  half 
the  size  of  those  which  are  found  in  the  fourth  month. 

Fig.  C33.  Fig.  633. — Sketch  illustratiko  the  Dive- 

LOPMEXT     or     THE     ReSPIXATOBT    OaOAKS 

(from  Rathke). 


J:    I    •? 
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A,  oesophagus  of  a  chick,  on  the  fourth 
day  of  incul)ation,  with  the  rudimentary 
lung  of  the  left  side,  seen  laterally ;  1 ,  the 
front,  and  2,  the  back  of  the  oe^ophaguB  ; 

3,  rudimentiry  lung  protruding  from  thai 
tube ;  4,  stomach.  B,  the  same  seen  in 
front,  so  as  to  show  both  lungs.     C,  tongue 

*^.  1/7  ^"^    respiratory   org.ins   of    embryo   of  the 

horse  ;  1,   tongue  ;   2,   larynx ;  3,  trachea ; 

4,  lungs  seen  from  behind. 


For  a  long  time  the  lungs  arc  verj*  small,  and  occupy  only  a  limited  space  at  the  back 
part  of  the  chest.  In  an  embryo,  16  lines  in  length,  their  proportionate  weight  to  the 
body  was  found  by  Meckel  to  be  1  to  25;  in  another,  29  'lines  long,  it  was  1  to  27 ; 
in  another,  4  inches  in  length,  1  to  41;  and  at  the  full  period,  1  to  70.  Huschke 
found  that  the  lungs  of  still  bom  male  children  were  heavier  in  proportion  to  the 
weight  of  the  body  than  those  of  female  children  ;  the  ratio  being,  amongst  females^ 
1  to  76,  and  in  male!*,  1  to  55. 

Changes  AyTKR  Biktu. — The  lungs  undergo  very  rapid  and  remarkable  changes 
after  birth,  in  consequence  of  the  commencement  of  respiration  :  these  affect  their 
size,  position,  form,  consi-toncc,  texture,  colour,  and  weight,  and  should  be  carefully 
studied,  as  furnishing  the  only  means  of  distinguishing  between  a  still-born  child  and 
one  that  has  respired. 

1.  Position,  size,  and  form. — In  a  foetus  at  the  full  period,  or  in  a  still-bom  child,  the 
lungs,  comparatively  small,  lie  packed  at  the  back  of  the  thorax,  and  do  not  entirely 
cover  the  sides  of  the  pericardium  ;  subsequently  to  respiration,  they  expand,  and  com- 
pletely cover  the  pleural  portions  of  that  sac,  and  are  also  in  contact  with  almost  the 
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whti'1«  ffictent  of  ihc  tKoiHGlG  wftlt,  where  it  ia  oovereii  wltb  tJie  plcuml  membraae. 
At  the  imme  time,  ihcir  previoiuiy  tkin  iharp  margins  beGooie  mort  oblti»e^aad  their 
whole  f<>rm  U  lesu  compre-'^etl 

2,  L'ttitSiHlfHe^,  fcxtart;,  fiml  coit^wr.^The  introd action  of  air  and  of  ttn  increased 
qujhntitj  of  Uood  inla  ih^  faslal  liing^,  which  en^uea  Imtncdt^tely  tipoa  binh,  con* 
TcrtA  Ihelr  ti^tue  from  a  compact^  hcaTj^  fmnukr,  yetlovri^b-pinkr  gland  like  snh^tiineci 
Into  aloo««,  light,  rc»»e^piiik,  ftpotij^y  Btritcture,  which,  ^  alr^^y  mentioixed,  floaU  in 
ir&ler.  The  change.4  tlitis  5)ma1taneoujt.ty  prodii<;ed  in  tbetr  ooDii^teaee,  coIouPt  and 
texture,,  Oi::ciir  fir^t  at  their  anierior  borders,,  and  pro(;e4>d  bibckwardj$  Ih rough  the  lungs  i 
iheyt  morei:ivei',  apftear  in  the  right  lung  a  little  aaaner  than  in  the  left. 

3,  Weiyftt, — The  absoiule  wtigkf  of  the  lungii,  having  gmdnallj  increttsed  from  the 
e&fliest  period  of  deretopuiant  to  birth,  uudergae>  at  that  time,  from  the  qumiitity  &i 
Itlood  iben  pijurcd  into  them,  a  very  nu&rked  addition,  »monnling  to  more  than  one- 
Ihird  of  their  preriau^  weight :  far  example^  the  langa  liefore  birth  welf^h  about  one  and 
a  half  onnccj  imt,  after  complete  exp»n.^ion  hj  respiration,  they  weigh  aa  tntusth  M  two 
and  n  half  oari€c^.  The  rrlntivr  weifjkt  of  the  lutigi$  to  the  bod3%  which  at  tho  terml^ 
nation  of  intra-uterlne  life  i«  about  1  to  70,  becomes,  after  reMpimilau,  on  an  average, 
about  1  to  35  or  40;  a  proportion  which  In  not  materially  altered  through  life. 
Their  ^itt^eifie.  graniff  ]&  at  the  euime  time  t^hanged  from  1*056  to  about  312. 

4,  Ckfinifcs  fH  the  irucliea  afl^r  birlK — In  the  f<Btm*  the  trachea  14  flattened  bofoto 
ami  behind,  tt-i  anterior  surface  beiu^  even  lomewhat  deprc^ed  ;  the  endti  of  the  ca^ 
lilage^  t'Mich  ;  and  the  Hides  of  the  twbe,  whieb  now  contains  only  mncu^j  are  applied 
to  one  another.  The  i^fi^eiit  uf  rcdpiration  id  at  Br^t  to  render  the  tnichea  open,  hut 
H  still  r&inains  somewhat  flattened  in  front,  and  only  later  becomes  eonveiu 


TllR    LAftTNX,  OE    OEOAM    OF   VOICE* 

Tho  upper  part  of  the  atr-paaaage  is  luodified  In  its  atrticture  to  form  tho 
organ  o/  ecrice.  Tbi*  orgati,  Darned  th«  laryjnx^  m  pkcod  at  the  upper  an  l 
fora  p^t  of  the  nock,  where  it  foruiA  a  consider abli^  promiuenoe  in  the 
mtddle  lino.  It  lies  botwet^n  the  large  vefiaels  of  the  neck,  and  below  tho 
tongue  and  os  hyoidoB,  to  which  bone  it  is  BUa[>ended.  It  is  corereil  in 
front  b^  tl)o  cervical  faacia  along  tho  middle  Uue,  aud  on  each  aide  by  tbia 
sterno  byoid^  aterno-tbyroiJ,  and  thyro-bjoid  muaclt;a^  by  the  tipper  end  of 
tb«t  thyroid  body,  and  by  a  umall  part  of  tho  infcsrior  oouatiictor  of  the 
pliarjnx.  Bebindj  it  u  cohered  by  the  pbaryngoal  mncoua  aiembraua,  aod 
above  it  opens  into  the  cavity  of  tho  pharynx. 

The  larynx  c^nstnta  of  a  framework  of  cartilageSj  articulated  together 
&ud  connected  by  proper  ligaments,  two  of  wbich^  named  the  fnte  t>QCiil 
cords,  aie  more  immediately  concerned  in  the  production  of  the  voice.  It 
also  possesses  tnuacles,  which  move  the  cfirtilages  one  upon  another,  and 
modify  tho  form  and  temiiou  of  its  apt^rtiirea,  a  mncoua  membrane  lining  it^ 
Internal  surface,  numoroua  mucous  glands,  aud^  la^^tly^  blood- retsela, 
lyuiplmtics,  and  nerves,  besidea  areolar  Unue  and  faL 

CariU^m  of  the  Larynm^ 

Hia  cartJJagefl  of  the  larynx  consist  of  threo  atngle  and  symmetrical 
named  mrpecttrely  the  thijroiii  eartita^et  the  crU4>id  caHilajt,,  and 
the  cartUag€  of  the  epiglotiki  and  of  mx  others,  wUicli  occur  in  pairs, 
namelyi  the  two  tMrytetwid  cartiiage*^  the  cQniieHla  Iar)fngis^  and  the  cunti' 
ftfmk  cartihiges.  In  al]  there  are  nine  distinct  pieoe^i  the  two  aoruioula  and 
two  cutittiform  cartiliges  beiug  very  smalL  Of  these,  only  tbta  thyroid  and 
cricoid  curtilages  are  seen  on  the  front  and  siile^  of  the  larynx  ;  the  aryie^ 
noid  cnrtilagoA,  surmounted  by  the  orntoula  laryngisj  together  witli  tho 
bmak  of  tlio  orkoid  cartilagCi  on  wMcE  tEoy  reat^  form  the  podtorio' 
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the  larynx,  whilst  the  epiglottis  is  situated  in  front,  and  the  eaneiform 
cartil'iges  on  each  side  of  the  upper  opening. 

The  thyroid  cartilage  is  the  largest  of  the  pieces  compoaing  the  frame- 
work of  the  larynx.  It  is  formed  by  two  flat  lamellte,  united  in  front  at  an 
acute  angle  along  the  middle  line,  where  they  form  a  projection  at  the  upper 
part.  This  angular  projection  is  subcutaneous,  and  is  much  more  prominent 
in  the  male  than  in  the  female,  being  named  in  the  former  the  pomum 
Adami,  The  two  Hymmetrical  halves  or  lamellsd,  named  the  aUe,  are  ^me- 
what  quadrilateral  in  form  :  the  anterior  border  where  they  are  joined  is  the 
shortest,  the  pomum  Adami  being  surmounted  by  a  deep  notch ;  the 
posterior  free  border  of  each,  thickened  and  vertical,  is  prolonged  npwards 
and  downwards  into  two  processes  or  comua,  and  gives  attachment  to  the 
stylo-pharyngeus  and  palato-pharyngeus  muscles ;  the  superior  and  inferior 
borders  are  both  of  them  concave  immediately  in  front  of  the  comua,  while 
the  superior  is  convex  in  its  anterior  half,  and  the  inferior  is  nearly  atraighi. 

The  external  flattened  burfaoe  of  each  ala  is  marked  by  an  indistinct  obliqv§ 
line  or  ridgo,  which,  commencing  at  a  tubercle  situated  at  the  back  part  of 
the  upper  border  of  the  cartilage,  passes  downwards  and  forwards,  so  as  to 
mark  ofl*  the  anterior  three-fourths  of  the  surface  from  the  remaining  pos- 
terior portion.  This  line  gives  attachment  below  to  the  stemo-thyroid,  and 
above  to  the  thyrohyoid  muscle,  whilst  the  small  smooth  surface  behind  it 
gives  origin  to  part  of  the  inferior  constrictor  of  the  pharynx,  and  affords 
attachment,  by  means  of  areolar  tissue,  to  the  thyroid  body.  Ou  their 
intertiol  surfaces,  the  two  alss  are  smooth  and  slightly  concave,  and  by  their 

Fig.  634.  Fig.  634. — Cartilaqes  or  trb  Larthx  sixh  feox 
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1  to  4,  thyroid  cartilage;  1,  yertical  ridge  or 
poraum  Adami  ;  2,  right  ala ;  3,  superior,  and  4, 
infei  ior  comu  of  the  right  side  ;  5,  6,  cricoid  carti- 
lage  ;  5,  iDside  of  the  posterior  part ;  6,  anterior 
narrow  part  of  the  ring ;  7,  arytenoid  cartilages. 

union  in  front,  form  a  narrow  angle  within. 
Of   the   four  cornua,  all  of  which  bend  in- 
wards, the  two  superior  or  great  cornua,  pass 
backwards,  upwards,  and  inwards^  and  ter- 
minate each  by  a  blunt  extremity,  which  is 
connected,   by  moans  of  the  lateral    thyro- 
hyoid ligament,  to  the  tip  of  the  corresponding 
great  comu  of  the  os  hyoides.   The  inferior  or 
svialler  cornua,  which  are  somewhat  thicker 
but  shorter,  are  directed  forwards  and  inwards, 
and  pre8ent  each,  on  the  inner  aspect  of  the 
tip,  a  smooth  surface,  for  articulation  with  a 
prominence  on  the  side  of  the  cricoid  carti- 
lage. 
The  cricoid  cartila^Cy  so  named  from  being  shaped  like  a  ring,  is  thicker 
in  substance  and  stronger  than  the  thyroid  cartilage.      It  is  deep  behind, 
where  the  thyroid  cartilage  is  deficient,  measuring  in  the  male  about  an 
inch  from  above  downwards  ;  but  in  front  its  vertical  measurement  is  dimi- 
nished to  a  fourth  or  a  fifth  of  an  inch.     This  diminution  is  caused  by  the 
direction  of  the  superior  border,  which  rises  in  a  convex  elevation  behind,  and 
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desoeQffti  witli  a  d^ep  oou cavity  m  front  below  the  thyroid  aftriilagd  ;  whtle 
tho  iiift^nor  border  ia  horizoutnl^  and  oouuectad  by  tDembraii^  tu  thta  first 
ring  of  tlie  tmchaa.  The  posterior  wlevatod  part  of  the  upper  bortkr  is 
slightly  notched  in  the  middle  line  ;  and  on  tbi;  aitef  of  this  notch  &re  two 
convex  ova]  artkular  faoeta,  directed  upwnnlt  aud  outwards,  with  ivhich  the 
ar^^tenoid  cartikgeis  are  articulated.  The  e:ctenia1  aurfact»  of  the  can il age 
m  convex  and  smoi^tk  in  front  and  at  tht;  sideaf  whero  it  a^orda  attachment 
to  the  crico- thyroid  muiicles^  and  behind  these  to  thi^  iuforior  constrictor 
mui^cle  on  each  ^Idc  :  puj^t^rtorly  it  prei»eijt8  in  the  middle  line  a  >^light  ver- 
tical riJgv,  to  which  Kotne  of  tb^  lougiluiJiTtal  fibres  of  the  G»ophngua  tite 
attached.  Oti  i^ach  Bi<le  of  this  ridge  i«  a  bro  id  depreaaian  ooanpied  by  the 
poatt'rior  crico^ary  tenoid  miiaole,  and  extern fdly  and  anterioFly  to  that  a  small 
rounded  and  slightly  raiaed  surface  for  articuUition  nti  either  Me  with  the 
inferior  conju  of  the  thyroid  cartilage,  The  interiial  surface  k  io  contact 
throughout  with  the  mucous  membrane  of  the  larynr.  The  lower  border 
of  the  cricoid  c:LrliL»gi^  ii  circular,  but  higher  up  it  is  somewbiLt  oampre&sed 
tater^illy,  so  that  the  pa:asa^e  through  it  ia  ellipticaL 

The  aryUmtkl  tAiftUagfs  are  two  in  nnmlsflr,  and  are  of  a  ayrometrical 
form*  Thtiy  may  ha  compared  to  three- »ided  pyramids  recurved  at  tli» 
summit,  resiling  by  their  b^taea  on  the  posterior  and  highest  part  of  the 
cricoid  cartilage^  and  approaching  near  to  one  another.  Each  meaanrert 
from  fi?o  to  six  lines  iu  height,  about  three  lines  in  width,  and,  in 
the  middle  of  its  inm?r  i^urfacctf  mure  than  a  line  from  befoi^  backwards. 
Of  the  three  facea^  the  p&UiriQf  is  broati,  triattgular,  and  exoayated  from 
above  downwiirdi*,  lodging   part  of   the    arytenoid    muscle.      The  anUHor 


Fig.    ^Sfi^^DuTLiJii    snovriira    run 
fotiiTiox  AMD  Paaa  o^  tkx    Aar- 

k^  hjoid  bone  ;  i,  the  miKrior,  ftjid 
r*,  the  iaferior  &iTnu  of  the  thyrsi  J 
eartilajife ;  c,  placed  cia  the  median 
ridgt:  of  tb«  b«^k  nf  the  cricoid  caiti* 
la^e  ;  ap  (ilHoed  between  the  two  ary- 
IcnfHd  airLiiiigea,  to  which  tho  letter 
poiiiU  hy  twn  dittted  Illicit ;  the  carU- 
la^'ri  (4  S^ntofitii  or  coinic^ulii  are 
ibown  abi^ve  Ibo  upper  angiea  ;  i  r,  the 
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itirface,    couvex    in    ita  ^  general 
eutline,    and    i^omevv^hat    rough^ 
givi^B  att*chineiit   to  the  thyro- 
arytenoid muscle,  and,  by  a  i^niall 
tubi^rcle,    to    the    corresponding 
su  pel  for  or  false  vocal  cird.   The 
internal   surface,    which    is    the 
narrowest    of    the     threci     and 
il  igh  t ly  CO  n  vu  i ,  ia  nearly  parallel 
with  that  of  the  oppodte  cartilage, 
being  covered   by  the  laryngeal 
mucous  membiajie.      The  anterior  and   posierior  bordem^  whieh  limit  lh« 
internal  face^  aaoend  Dearly  in  the  iiame  vertical  plane,  whikt  the  txtun- 
bolder r  which  separates  the  anterior  from  the  pos tenor  fiurface^  ti  r 
obliquBly  upwocdB  and  iuwarda* 
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The  base  of  each  arytenoid  cartilage  is  alightly  holloved,  having  iowardi 
its  inner  part  a  smooth  surface  for  articalation  with  the  cricoid  cartilage. 
Two  of  its  angles  are  remarkably  prominent,  viz.,  one  txUrnal^  short,  and 
rounded,  which  projects  backwards  and  outwards,  and  into  which  the  pos- 
terior and  the  lateral  crico-aryteuoid  muscles  are  inserted  ;  the  other  a^iJU- 
rior^  which  is  more  pointed,  and  forms  a  horizontal  projection  forwards,  to 
which  the  corresponding  true  vocal  cord  is  attached. 

The  apex  of  each  arytenoid  cartilage  curves  backwards  and  a  little  in- 
wards, and  terminates  in  a  blunt  point,  which  is  surmounted  by  a  small 
cartilaginous  appendage  named  coruiculum  laryngis. 

The  eornicula  lary}igUy  or  cartilages  of  Santorini^  are  two  small  yellowish 
cartilaginous  nodules  of  a  somewhat  conical  shape,  which  are  articulatud 
with  the  summits  of  the  arytenoi<i  cartilages,  and  serve  as  it  were  to  pro- 
long them  backwards  and  inwards.  They  are  sometimes  continuous  with 
the  arytenoid  cartilages. 

The  cuneiform  cartilages^  or  cartilages  of  Wrisberg^  are  two  very  small, 
soft,  yellowish  cartilnginous  bodies,  placed  one  on  each  side  of  the  larynx 
in  the  fold  of  mucous  membrane  which  extends  from  the  summit  of  the 
arytenoid  cartilage  to  the  epiglottis.  They  have  a  conical  form,  their  base 
or  broader  part  being  directed  upwards.  They  occasion  small  conical  eleva- 
tions of  the  mucous  membrane  in  the  margin  of  the  superior  aperture  of  the 
larynx,  a  little  in  advance  of  the  cartilages  of  Santorini,  with  which,  how- 
ever, they  are  not  directly  connected. 

The  epiglottis  is  a  median  lameDa  of  yellow  cartilage,  shaped  somewhat 
like  an  ovate  or  obcordate  leaf,  and  covered  by  mucous  membrane.  It  is 
placed  in  front  of  the  superior  opening  of  the  larynx,  projecting,  in  the 
ordinary  condition,  upwards  immediately  behind  the  base  of  the  tongue  ;  but 
during  the  act  of  swallowing  it  is  carried  downwards  and  backwards  over 
the  entrance  into  the  larynx,  which  it  covers  and  protects. 

The  cartilage  of  the  epiglottis  is  broad  and  somewhat  rounded  at  its  upper 
free  margin,  but  inferiorly  it  becomes  pointed,  and  is  prolonged  by  means  of 
a  long,  narrow,  fibrous  band  (the  thyro>epiglottic  ligament)  to  the  deep 
angular  depression  between  the  alfe  of  the  thyroid  cartilage,  to  which  it  is 
attached,  behind  and  below  the  median  notch.  Its  lateral  borders,  which 
are  convex  and  turned  backwards,  are  only  partly  free,  being  in  part  ooD- 
oealed  within  the  folds  of  mucous  membrane,  which  pass  back  on  each  side 
to  the  arytenoid  cai-tilages.  The  anterior  or  liiig^ial  surface  is  free  only  in 
the  upper  part  of  its  extent,  whore  it  is  covered  by  mucous  membrane. 
Lower  down,  the  membrane  is  reflected  from  it  forwards  to  the  base  of  the 
tongue,  forming  one  median  fold  and  two  lateral  frsenula,  or  glosso-epiglot- 
tidean  ligaments.  The  adherent  portion  of  this  surface  is  also  connected 
with  the  posterior  surface  of  the  os  hyoides  by  means  of  a  median  elastic 
tissue  named  the  hyo- epiglottic  ligament,  and  is  moreover  in  contact  with 
some  glands  and  fatty  tissue.  The  posterior  or  l^iryngeal  surface  of  the  epi- 
glottis, which  IB  free  in  the  whole  of  its  extent,  is  concavo-convex  from 
above  downwards,  but  concave  from  side  to  side  :  the  lower  convexity  pro- 
jecting backwards  into  the  larynx  is  named  the  tubercle  or  cushion.  The 
epiglottis  is  closely  covered  by  mucous  membrane,  on  removing  which,  the 
yellow  cartilaginous  lamella  is  seen  to  be  pierced  by  numerous  little  pits  and 
perforations,  in  which  are  lodged  small  glands  which  open  on  the  surface  of 
the  mucous  membrane. 

The  structure  of  the  cartilages  of  the  laryiix, — ^The  epiglottis,  together 
with  the  coruicula  laryngis  and  cuneiform  cartilages,  are  composed  of  what 
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II  called  jeltow  or  tpongy  cartilaga,  wMch  h&i  tittle  tenrJeDcy  to  osRify. 
The  i$tructure  of  tdl  tbe  other  cartilages  of  the  larynx  re»@ioblea  tlxi^t  of 
tlie  (xi^td  cai-tzliigeii^  Uka  whicli,  tUej  are  reiy  prouo  to  OBsification  s»  Uf« 

L%4jamenU  of  th&  larynx, — The  epiglottideao  ligaments  and  the  union  of 
the  oricoiJ  cartilage  with  the  trachea  have  been  alreadj  mentloued  :  the 
<*ther  lig^imeuts)  of  the  krynx  may  be  divided  into  thyrohyoid^  crico* 
thyroid,  and  ^rytauoid  groups, 

Tk^tO'hyoid  li^ajfvenU,  — The  larynx  is  connecte^l  with  tbe  o«  hyoidea  by 
m  broad  membrane  and  by  two  round  lateral  ligarneutap  The  ikifny-hyoid 
mtmbraiiSf  or  mkldU  thyro-h}io%d  ligament j  is  a  broatl^  fibrous,  and  sutnowhat 
c'lastic  meuibrane,  which  pa^seft  up  from  the  whole  length  of  tbe  superior 
border  of  the  thy  roll  cartilage  to  tbe  os  hyoidee,  where  it  14  attached  to 
the  po«iterior  and  upper  marglu  of  the  obliqueJy  incliuod  inferior  surface  of 
the  bone*  Owing  to  this  arraugenieiit,  the  top  of  the  larynx,  wh&n  drawn 
upwardfl^  is  pt?rmilt*.^d  to  slip  within  the  circumference  of  the  hyoid  bone, 
between  which  and  the  upper  part  of  tbe  thyroid  cartilage  there  is  occasion- 
Ally  fouiid  a  sniidl  HjnoviJtl  bursa.  The  thyrO'hyoid  membraoe  is  thick  ami 
attboutameoua  toward«L  the  midiile  line,  but  on  each  aide  beootnes  thin  aud 
tooie,  and  is  covered  by  the  tliyro-hyoid  musclen.  Behind  it  ia  the  epi- 
glottta  with  the  mucous  tuembrane  of  the  ba^w  of  the  touguci  separated, 
bowerer,  by  much  adipo^  tissue  aad  some  glande.  It  la  perforated  by  the 
superior  laryngeal  artery  and  nerve  of  each  &ide. 

The  lateral  ihym-hyitid  lUjatntnUy  phiced  at  the  po^^terior  limits  of  the 
thyro- hyoid  membrauej  are  t^ro  rounded  yellowish  cords,  which  pass  up 
from  the  tuperior  coraua  of  the  thyroid  cartilagej  to  the  rounded  extremities 
of  the  great  curuna  of  the  hyoid  bone.  They  are  distitictly  ela-^tio^  and  fre- 
quently encloae  a  amalt  oblong  C4rtUay;iiious  nodule,  which  hai  been  named 
CArtUayo  trifk^^a:  someUmes  thL^  nodule  ia  bony, 

Crk^ihyruid  HyamenU. — The  thyroid  aud  cricoid  cartilages  are  connectcti 
togetlier  by  a  membranous  ligament  and  synovia  artieiUationa.  Tbe  crim^ 
thyroid  mtmbratm  ia  difistble  Into  a  mesial  and  two  UtenU  portionn.  The 
medal  portion,  brxNid  be*1aw  atid  narrow  above,  ia  a  Ktroug  triangular  y^l- 
lowi^h  lig&menti  oond^^ting  chief) j  of  elastic  tistiie^  and  ii  attached  to  the 
eontigiioos  borders  of  the  two  d^ritlages.  Its  anterior  aurfkoe  is  oonvex  aud 
u  partly  oovered  by  the  crico- thyroid  tnoacleA,  and  is  crossed  horissontatly  bj 
a  small  anastomotic  arterial  arch,  formed  by  the  junction  of  the  ciico-thyroid 
branches  of  the  right  and  It^ft  superior  thyroid  arteries.  The  latt^ral  por- 
tions are  fixed  on  each  side  to  the  inner  lip  of  the  upf»er  bonier  of  the 
cricoid  cartilage,  between  the  deep  muaclt^s  and  the  mucous  membrane  t 
Ibey  become  much  thinoer  aa  thuy  pass  upwards  and  backwards,  and  are 
ocmtiniioiia  with  the  lower  margin  of  the  Inftrrior  or  true  vocal  oordj^,  becom- 
ing blended  with  them  6rmly  in  front 

The  ^rico'thymid  johtis^  between  the  inferior  oomna  of  the  thyroid  carti- 
lage and  tlie  aidee  of  tbe  cricoid,  are  two  amall  but  dintiuct  artiiiulationa, 
haviiig  each  a  )igamentous  capsule  aud  a  aynotial  membrane.  The  ptxtmi- 
neut  o^al  articular  surfaces  of  the  cricoid  cartilage  are  directed  upwarda  and 
outwardji,  while  thc)S«  of  the  thyroid  cartilage,  which  are  slightly  concave, 
io4>k  in  the  opposite  direction.  The  capsular  fibrea  form  a  atout  band  be^ 
hind  the  joint.  The  movement  allowed  Is  of  a  rotatory  deacription,  the 
thjrr^id  cartilage  revolving  on  ita  inferior  comua,  and  the  astia  of  rotation 
pmi«itjg  iranaverftely  through  the  two  joints* 

AryUtu>i*t  tigiim^nU, — The  arytenoid  cartilages  ire  oonaetf 
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the  cricoid  cartilage,  ftbovA  vitli  tbe  oomleulik,  iind  In  fron^-,  by  tneittift  of 
fibrra  cuntnined  within  tho  true  aud  fnlne  rood  oords,  with  tbo  tby^roid 
wrttljige. 

Tbe  crieO'itTytenind  articiilatioDs  are  pmrmnind^I  by  n  iieriei«  of  ibin  oipfn- 
]&r  fibres,  whichf  togf^ther  with  a  loose  syDnnal  inembimoe^  serve  to  conned 
the  convex  pUiptical  articular  fiurfivoea  on  the  u^»per  border  of  the  ertoaid 
£ftrti)nge  with  the  concave  articuhir  depraiiMonA  on  the  baeefl  of  tho  ni^teiioi'l 
CArtibgei*.  ITiere  is,  rooreavor,  &  atroug  p<>*i trior  cricG-aiytf.noid  bgimeiit 
00  efLch  side  I  arising  from  the  cricoid,  Aud  iu^rted  into  the  In  nor  and  back 
part  of  tlie  hfkm  of  the  aryteuoid  c&rtilage. 

The  sumniiU  of  the  arytt^noiil  cartilagoa  and  the  comtcula  UryngtH  hare 
usu/illy  a  fibroiis  and  ay uovial  capsule  to  connect  them^  but  it  m  frequonllf 
iiuliitinct. 

The  itnperior  th^ro-anjtenoid  1  laments  con^at  of  a  fe«p  alight  fibroni  fa$Ci- 
culr,  conljiined  witbiu  the  foMfi  of  niucouB  membrane  forming  the  t»ls9  ^i^eal 
ourdH  Ut3reafttr  to  be  doftcribedy  and  are  fixt?d  in  front  to  the  dtrpreaiioii 
between  the  wAm  of  the  thyroid  cartiliige,  ho  me  what  alxiTe  its  mirldle,  and 
cloio  to  th«  ftttttohmeiit  of  thu  eplglottk  :  behind|  they  are  connt^ctod  to  f  be 
tttb<?rol«i  on  the  rough  j^otorior  surfice  of  the  arytenoid  cartilRcrcf?,  Tbey  aw 
Gontitiuoui  above  with  scattered  fibrous  bundles  contained  in  the  &rf tmio^ 
epiglottideau  fobli* 

The  inferior  tJiyro-arytenoid  ligamcnU^  placed  within  the  lips  of  the 
glottin,  and  forming  the  true  vocal  conlB,  are  two  bandi  of  elastic  tiaitie 
which  are  attached  in  front  to  about  the  middle  of  the  deprenMon  between 
tbo  alie  of  the  thyroitl  c^^rtilAge,  below  the  superior  cords  ;  and  are  inserted 
behind  into  the  elongated  anterior  procei^des  of  the  base  of  the  arytenoid  oar- 
tilagaa.  These  bands  are  of  cousiderabte  strength,  aud  consist  of  closely- 
arranged  pnrnllel  fibres.  They  are  conttnuous  below  with  the  tbin  bLteral 
portiima  of  the  cflou- thyroid  membrane. 

I\iitrior  of  the  laritnx, — -The  cavity  of  the  larynx  is  divided  into  an 
npper  and  a  lower  compart  men  t  by  the  comparntively  narrow  aperture  of 
the  glotti»,  or  rima  [iloilidU^  the  ruargins  of  which  constitute,  iu  their  two 
anti'rior  thirds,  the  lowtar  cjr  ir\(f  vocal  ai^rds ;  and  the  whole  laryngeal 
cavity^  viewed  in  tiiinfiverse  «fction,  thus  pri-swnt-*  the  appearance  of  an 
hour-gbfcss,  or  of  two  funnels  nietsting  together  by  their  narrower  end^. 
The  uppt*r  cumpartmeiit  communicates  with  the  pharyox  by  the  tuptrwr 
aperiiite  of  the  larynx,  and  con  tain  h  inimediattfly  above  the  riina  glottidia 
the  vtntiichsi  and  the  upper  ctfaisf  t?f>otif  eordi.  The  lower  com  part oient 
pa^es  iiiferjorly  into  the  tube  of  the  windpipe  without  any  marked  con^ 
striction  or  limitation  between  thtsin  (Fig.  01^8). 

The  mtperior  aptrtuts  of  the  Urynx,  by  which  it  communicates  with  thn 
pharynx,  is  a  trianguhu-  opening,  wide  in  front  and  narrow  behind,  the 
lateral  margins  of  which  slope  obliquely  downwards  and  backwards.  It  is 
bounded  in  front  by  the  epiglottis,  behind  by  the  summits  of  the  arytenoid 
oirtUages  arid  coriiicula  laryngis  with  the  angular  border  of  mucous  mem* 
brane  crossing  the  median  space  between  them,  and  on  the  sides  by  two 
fol  la  of  mucous  membrane  named  the  arytcno-epi^loUuhan  fafdn^  which, 
enclosing  a  few  ligamentous  aud  muicular  hbre«,  paf>£S  fur  wards  from  the 
tips  of  the  arytenoid  cartilages  and  oornicula  to  the  hiteral  margins  of  the 
epiglottic  (Fig.  637). 

In  studying  the  form  of  the  laryngeal  cavity  and  its  apertures^  it  is 
proper  to  become  acquainted  with  the  appearances  which  they  present  on 
examination  during  life  by  means  of  the  iurjugoHCope,  and  with  the  relations 
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of  these  to  thfi  auatomioal  atructur*.     On  thu«  ©samitiing  the  snperior  aper- 
ture, th«re  are  seen  on  each  aide  two   rounded  elevubiuiiit^  eorrespondbig 


I 

I 


o^ismpit;    Viifrt    OF    tub 

TBI       L^1tT!*3C       AUD       Sra- 

Boirtfiii^Q  Farts  is  Btr- 
fiEBEjiT  Statss  or  mm 
Glottis  dujufq  Ltrs  (from 

emijisioD  &f  A  Li^b  noto  in 
itntfina.  Bj  in  <-a9jf  or  qtitH 
i&hiklAUnn  cf  Bir.     C,  in  the 

iaMon   dhi  in  iiilj^ling  a   rerj 

lit-epbrcfith,  Tlie^liftgmraB  A', 

B*,  and  0*  li»T«  been  a^Jded  to 

C!!(eiTiiak*i  Sgnrts  to  nliow  in 

btiriKf^rital     M^rtinna     of    tbn 

fTottts    ifa«    position    of    the 

toohl  ligAiueDts  Hnil  arytenoid 

Q»rltlige«  m  the  tbree  eeveiAl 

states  r«pn>$«tit^  lutlie  other 

£gurps.     Id  m\\  the  ^gnrcH,  lo 

far  as  marked,  the  lett^ri  in* 

dicate  thfr  parts  as  followsr 

-ri«,  :  ^,  the  baseof  tbi  longite; 

€f  ibe  upper  fr«t  part  of  Iha 

ti/iglottti ;    ^t     t^e    tnherde 

er  dahlia  of  llio  epiglcLhttia  ; 

p  4,  ptrt  <if  the  anterior  wall 

c|   Ibir   libarxnic    behind    the 

larjrnM  :  in  th«  margin  of  ilis 

ar7tenO'«|j|#lolt)deaii  fotd  w, 

Ibe  tnfeUiuiJ  nf  the  Membrane 

Allied  hjr  tht:  cnrtilagea  of  Wrlsb«Tif ;  9,  Ibat  of  tho  cartnAg«ft  of  Ssntorini ;  ff,  the  titi 

pr  aoEuniit  of  the  aryUiDoiil  cartilages  ;  £  %  the  true  rocal  ourds  or  lijKi  of  the  rima  gl»t- 

tidii  ;  c  r*j  tbf  Bopertoir  or  f*l«!  woenl  cordB  ;  hetwceo  them  the  veiilriete  of  thfi  lar^tis  ; 

m  C,  ir  h  plscinl  on  the  interior  wall  of  the  rer«<lii)g  iru^hea,  and  h  Indicatea  the  eom- 

iEi«o.oemeat  of  the  two  broni^hi  bejvod  Ihe  bifurcation  whkb  taAj  be  brooghl  into  Tieir 

In  iliift  ttate  of  extreme  dilatation, 

ivfipectiTely  to  tba  coroicala  and  the  cutieiform  cartilngefi ;  wbtln  in  the 
middle  line  in  front  there  ia  a  tuinescenoe  of  the  tuiicou^  memhrane  of  the 
lower  part  of  the  epiglottis^  £rnabling  that  structure  to  close  the  np&rture 
more  accurately  when  it  in  depres^d^  and  named  the  tubercle  or  cushion  nf 
the  tpiglotiu.  The  mucoua  aienibraiie  betW4^eQ  the  arytenoid  cartilages  is 
ttrettifaed  when  they  are  ^parat€:d,  and  folded  double  when  they  are 
approxi mated.  (Geermak  on  the  Laryngoacope^  tr&uidated  by  the  New 
Sydenham  Society.) 

On  looking  down  through  the  superior  opening  of  the  Ufynx^  the  gloiMt 
0r  riftui  glottidU  h  seen  at  some  distano©  below,  in  the  form  of  a  long 
narrow  liasnrt  running  from  before  bMokwardi.  It  ia  situated  on  a  level 
with  the  lo«er  part  of  the  aryteuoid  cat  tilage»|  and  it  bounded  by  the  ime 
9Geal  cordt^  two  stnoatb,  strong,  und  niratght  f^lds  of  membrane  projecting 
Inwardi^  with  their  free  edgea  direotetl  towards  the  middle  line.  Above  the 
gjnttia,  another  pair  of  projecting  folds  is  seen,  the  superior  or  Cabe  vocal 
^CKfdai  whiuh   are  much  thinner  and  weaker  and  lua^  projecting  than  tb» 
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itifenar,  iind  ftre  arclied  in  fortEi,     Boonddd  by  ihe  superior  And  Id! 
vocul  eord«  tre  two  tl^op  ovhl  depren-uons,  oii«  on  ^djgH  side  of  th«  gloifiT" 
iiftnu^d  the  sinusfs^  or  reTiYritrff^^  of  the  liirynx ;  mul  I&aditig  upwards  from  iJke 
mutexiot  purU  of  Ihe^e  dapresftiona,  external  lo  the  superior  voc^  O0Td%  uv 
two  Bouill  euls^e*saCj  da  toed  Uie  tan/ngeal  ptaj^J^*  or  jaf^^tilt, 

Pig,  dS7.— PiMpmoTiTi   Tiiw  *ot  fst 

FH4iTNaiAt'     OrYBttfia     tJIT^>    THE    hk" 

mtnx  rmm  aboti  iiii  bi^uij^h. 

The  superior  apetturQ  h^s  been  aidb 
diUUd ;  the  gluULs  h  in  ft  modfttfte^ 
dilated  conJitiuu  ;  tbe  wall  of  the  plii- 
ry&x  is  op«oed  from  behind  and  turarJ 
to  tha  two  fiides.  It  hodf  of  th«  tift^kt 
bone  ;  S,  tiuatl  coratit ;  3^  grcAt  cortiita ; 
4»  upper  and  i«iwer  corima  of  the  tbjrtnil 
f?;irii].age  ;  5,  luembraQe  of  the  pbai^ojc 
en ve ring  the  poster iot  AOrfjiaa  of  ibe 
cri^id  CArtilAge;  6;,  upper  p»H  of  Ibtr 
gullet  ;  7,  membr&QOiiA  part  of  Lbe 
titMsheA  I  S,  pnrjtHrtioa  caused  t j  thO' 
c&rtllagA  of  SAuioriai ;  9,  Uje  enme  b«- 
iongiiig  to  Ito  cartdage  of  Wdalierg  ;  10, 
arjieuo-epigloitldea]!  fold  ;  11,  cat  mar- 
gin of  the  vail  of  ibe  pbatfax  ;  a,  (f«e 
jiart  of  the  epiglottis ;  a'  Ita  lower 
pointed  part ;  d",  tbe  cnsbii^u ;  tt^ 
emiocD^  on  e&cb  side  over  the  saecujti^ 
or  pouch  of  tbe  larynit ;  b\  the  Tentrbi^; 
c,  the  ghittia  :  lbe  lines  on  eajeh  stjde 
lioint  to  Iha  margiaB  or  toc&I  oordt* 

The  superior  votal  cords^  slso 
Called  the/a^:^  vociil  cords,  hecaufl# 
tliey  art)  liot  iraiBediately  concerned 
in  tbe  productioa  of  the  voioii, 
aro  two  folds  of  inuoous  membmue^ 
each  of  Tv-hioh  forma  &  free  crea* 
ccniHc  margm^  bounding  the  cor- 
rBfipondin^  ventddo  of  the  larjnx, 
tbe  hollow  of  which  is  sa«ti  on 
loolfing  down  into  tha  laryngeal  cavity,  from  the  superior  vocal  oords  bulog 
separated  farther  from  each  utber  tli  in  the  inferior  cords. 

The  inftt^or  or  true  vu^al  cords^  the  structnreB  by  the  vibration  of  which 
tbe  sotuids  of  the  voice  are  produced,  occupy  the  two  anterior  thirds  of  tbe 
aperlure  of  tho  giottia  These  corda  are  not  mere  folds  of  mucoua  mem- 
brane, but  aiQ  strengthened  near  tbeir  free  margins  by  the  elastic*  thyro- 
arytenoid ligaments,  and  farther  out  by  the  thyroarytenoid  mnsele.^^ 
The  mucous  membrane  covering  them  is  ao  thin  and  closely  adherent  as  to 
ahovr  the  light  colour  of  the  ligaments  throngh  it.  Their  free  edges,  which 
are  sharp  and  iiitraiglit,  and  directed  upwardn,  form  the  lower  bouud^^rles  uf 
the  veutricleji,  and  aro  the  parts*  thrown  into  vibration  duriui^  tho  pro- 
duction of  the  voioe.  Their  inner  surfaces  are  flattened,  and  look  towards 
each  other. 

The  rim^  glutUdis^  an  elongnted  aperture,  situated,  anteriorly,  between 
the  inferior  or  true  vocal  cords,  and,  posteriorly,  between  tho  bo*©s  of  the 
arytenoid  cartilage^  forma  when  nearly  closed  a  long  n^row  alit^  slightly 
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wilier  in  the  cetjtre  ;  when  moderiLtcly  opeu,  ah  in  eaa^  re^piTjitioii,  jta 
^^fltupe  in  tfaai  of  a  long  trUui^le^  ihe  poinioii  extremity  beiug  directed  for- 
r*ltArJ»j  and  the  W-e  being  pUced  boliind  between  fcbo  ar/tenoid  cartilages  ; 
And  in  ita  fuUy  dilated  ctjuditioii  it  h;ui  the  ligure  of  an  ^loijg,ited  luxdnge, 
tlie  posterior  aides  of  which  M0  formed  hy  tbe  inuer  t&idei  of  the  bft.%iB  of 
tbe  aryten^jtd  cartila^eti,  wbile  tbe  posterior  »ngle  m  trtiiicatedt  Thii  aper- 
ture 19  the  iiarroweAt  part  of  the  iuterior  of  the  Ifirjnx  ;  in  the  lidtilt  trade 
it  me&i!ure«  about  eleven  Huus  or  nearly  an  incli  in  an  anterr^-pnatenor 
direction,  and  tliree  or  four  lines  acroi»  at  its  widt'st  pt\rt,  which  may  be 
dilated  to  Uf-arly  bfdf  an  inch.  In  tJie  female,  and  in  tnule*  be ''or©  the  age 
of  pnWty,  its  diineiiflionft  »re  Isfii,  ii^  an tero -posterior  dlunetwr  bdri^  about 
eight  lines,  and  its  traa uverrse  dianii^ter  abcnit  two.  The  v^oial  li^^itnunt* 
mt^iA'^urc  a^>ont  haven  )i»e!i  in  the  lidult  mde,  and  6vo  in  the  fenndu. 

The  vtntricleitf  or  ^tmtAta  of  the  laryui,  «itnated  between  the  «nj.Hjrior  and 
inferior  vocal  cords  on  ea^h  fti+le,  are  narrower  at  t^iciir  orifice  than  in  their 
in t prior.  The  upper  markfin  of  each  ib  cre«ct*ntic,  and  the  loirer  litraight : 
the  outer  surfjice  in  oovtrtrd   by   the 

tipper    fibres     of    the    coiTEa|>undinij  pjg  ^^g, 

thyroarytenoid  muftcki 

Wig.  63d.  — AnTKRioa   TTalv  or  a  Tjuks- 

LxaY^x  siCAa  its  m^Dta. 

In  nrJ^r  to  brms^  the  clcefvedt  |»n.rt  of  out} 
df  ibe  sAcevU  mta  view,  lUv  ^euUi^u  iti  cui- 
tied  Bumtwbftt  faiiber  forwt*rU  en  tlie  ri^lit 
*ide  :  the  sp^^  beiveen  the  lieriKc^uUil 
duttrc]  lititi  marked  1,  eompriiiei  tlie  upp^^r 
dlirUir^it  of  ihe  Urjiigenl  cAtUjr  ;  iliat 
niarkrd  2,  i»>rrr3f)riT)(U  to  tbe  middle  eatiiy 
Of  tU%%  v(  the  reif  trie  let  ;  ihat  iiinrkt-d  3, 
indioitei  tW  Juwcr  diviaion.  of  lii«  Ur^ngeAl 
eiriiy^  eotiiinued  inUi  4,  a  part  uf  ibe 
Kcacliea  :  <^t  th«  fj^^  imrt  i>f  tbt;  epij^luttiii ; 
/,  itt  fualiitin  ;  h^  the  itiviilLHl  ^tnt  rumiti. 
^r  llie  lijrotd  bone  ;  fti^  i\iyni^hj<y\d  meui* 
braii«  ;  t^  cut  eurfiir^  uf  %hr  d'whled  tbji'otd 
«artiln^  ;  ft  ill  lit  «f  th«?  micuiil  cai  tilj^go  ; 
r»  Sn4  ring  of  ihv  truchen  ;  fa^  (^Uf^riar 
and  lnf«iior  iwuw  «f  die  thyru-arjttuotd 
iiidfeclo ;  r/j  thjri>aijt*!(ioi*l  Ug&ifitr»t  in 
Uie  tiue  T*>eil  cui^d  <Mrei¥d  by  mueoui 
tneyibrmiie  At  ibe  rima  ^lottidb  ;  «,  tbe 
wvnlricl^  ;  uliare  iliijfi^  ih^  Bttftchuf  ur  bi!i« 
m»rt1s  ur  tiiarg^tfi  of  ibi*  f^Jda  mIxi^Vij  the  yuD- 
trjdeji  I  m\  the  aaeetiLui  or  pyiich  a|#ened  ou 
tba  tl^  b|  aidfl^ 

Th€  amall  enk-de^^ac  named  the  tnryt*^td  pauchts  lea  I  fnm  the  anterior 
pirt  of  the  Yentrideii  upward*,  for  thu  space  of  hulf  an  inch,  between  the 
taperior  voeilcork  on  the  inner  aide,  and  the  ihyruid  cirtila^e  on  the  outer 
iide,  reaching  a^  high  as  the  upper  IjorJtsr  of  that  cartilage  at  the  aidtsx  of 
the  epiglottb.  The  pouch  is  conical  in  f^hajw,  and  curved  Hlig^htly  Ijackwar  la, 
Ita  opening  into  the  ventiiek  h  narroir,  and  m  gt^iiertilty  iiiuited  by  two 
folds  of  the  lining  mucous  membrane.  Kti(iierou>«  tundl  glaudd,  mty  or 
Heventy  in  nuiid^r,  ojien  i»jt.o  ita  interior,  and  it  i*  surrunnded  bv  ' 
tjly  of  Ul.  Externally  to  the  fitt,  thb  little  pouch  r»a*  ive 
inreatioeut,  which  ia  coutiuuuu^  below  with  tho  fiUperiur  rocal  1 
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its  laryngeal  side  ami  upper  end  is  a  thin  layer  of  mnsciilar  fibrea  (ooin* 
pressor  Facculi  laryngin,  arytfleno-epiglottideiis  inferior,  Hilton)  cooDecteil 
above  with  those  fonud  in  the  aryt«>DO-epiglottideaD  folds.  The  npper  fibre* 
of  the  thyro-orytenoid  muHcles  para  over  the  outer  side  of  the  pouch,  a 
few  being  attached  to  its  lower  part.  The  laryngeal  pouch  is  rapplied 
abuudautly  with  nerves,  derived  from  the  superior  laryngeaL 


Muscles  of  the  Larynx, 

Besides  certain  eztiinftic  muscles  already  described — viz.,  the  stemo-hyoid, 
omo-hyoid,  stemo-thyroid,  and  thyro-hyoid  muscles,  together  with  the 
muscles  of  the  suprahyoid  region,  and  the  middle  and  inft-rior  oonstricton 
of  the  pharynx,  all  of  which  act  more  or  less  upon  the  entire  larynx — there 
are  certain  iuiriusie  muscles  which  move  the  different  cartilages  upon  one 
another,  and  modify  the  size  of  the  apertures  and  the  state  of  tension  of 
the  soft  parts  of  the  larynx.  These  intrinsic  muscles  are  the  crico-thyroidf 
the  posterior  and  lateral  crico-aryleaoid,  the  thyro-aryteuoid^  the  aryttnoid^ 
and  the  aryteno-epiylottidean^  together  with  certain  other  slender  musoular 
fasciculi  All  these  muscles,  except  the  arytenoid,  which  crobaes  tbe  middle 
line,  are  in  pairs. 

The  crico-ihyroid  muscle  Li  a  short  thick  triangular  muscle,  seen  on  the 
front  of  the  larynx,  situated  on  the  fore  part  and  side  of  the  cricoid  cartilage. 
It  aiises  by  a  broad  origin  from  the  cricoid  cartilage,  reaching  from  the 

Fig.  639. — Lateral  View  or  th«  CAaTiLAOu 
or  THE  Lartrx  with  tbk  CbioO'Thtboia 
Muscle  (atter  WiUia). 

8,  thyroid  cartibige ;  9,  cricoid;  10,  ciieo- 
thyroid  muscle;  11,  crieo-thyroid  ligament  or 
membmne  ;  1*2,  upper  rings  of  the  trachea. 

median  line  backwards  upon  the  lateral 
surfnce,  and  its  fibres,  pasi*ing  obliquely 
upwards  and  outwards  and  diverging 
hlii;htly,  are  inserted  into  the  lower  bor- 
der of  the  thyroid  cartilage,  and  into  the 
auttrior  bordtr  of  its  inferior  coruu. 
The  lower  portion  of  the  muscle,  the 
fibres  of  which  are  nearly  horizontal,  and 
are  iunerted  into  the  inferior  ooinu,  is 
usually  distiuct  from  the  rest.  Some 
of  the  superficial  fibres  are  almost 
always  continuous  with  the  inferior  con- 
strictor of  the  pharynx.  The  innei* 
borders  of  the  muscles  of  the  two  sides 
are  so[).'irated  in  the  middle  line  by  a  triangular  interval,  broader  above 
than  below,  and  occupied  by  the  cricothyroid  membrane. 

The  posteriar  crico-arytenoid  wiu^tc'e,  situated  behind  the  larynx,  beneath 
the  mucous  membrane  of  the  pharynx,  arises  from  the  broad  depression  on 
the  corresponding  half  of  the  posterior  surface  of  the  cricoid  cartilage.  From 
this  broad  origin  its  fibres  converge  upwards  and  outwards  to  be  inserted 
into  the  outer  angle  of  the  base  of  the  arytenoid  cartibige,  behind  the 
attachment  of  the  lateral  crico-arytenoid  muscle.    The  upper  fibres  are  abort 
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Atui   almost  !iorLzojitji,l  ;    the  middle  are  tlie  longest   and   run   obli>|iio1y  ; 
whilst  the  lowrr  or  <>xteriiiil  fibroa  aro  tttsarly  verticaL 


Pig-  64n. 


Fig  640.— V«w  op  TitK  Liniritx  ahii  Paht  of 

Tll«  THAQHieA  r»a3t  iJKHlHP,  WITH  fllK  Mx*3- 
OtKi  DlSfiKCTKU. 

h,  ihit  hody  of  Ide  hyoid  hone  ;  i^,  p|:)igloUis  ; 

f,  ihe  fH;iat«Hor  >iQrdern  of  the  thymid  eartilng^  ; 

r,  l-tie  median   ridge  of  tbc  cric^dd  :  <tj  of>fiei' 

purt  of  the  nryieuoid ;  f,  pldc^d  on  one  uf  tlie 
rfil^iqup  fftst^icuH  of  the  ftrjtcm>kl  muBcle;  tr, 
"eft  |it»t*tii7r  eticO' arytenoid  museSfT  r*  eudss  of 
nll^c  tiu^jriijilttBC»Tt]l&;fini>ua  riijgsaf  the  irncbeii ; 

/«  fittn>i]i  meuibisDe  cr{>^siuK  the   back  of  ihfi 

trmchea;  m,  musH^uUr  fihi-es  es[M>eeU  in  a  ji^rt. 

in  eounectlon  wiLh  the  po»>terior  pHco- 
ftrjUuohl  mit^L'le,  mjiy  be  mentioned  ah 
o^eailanftl  imall  p^lip  in  canUet  wtth  iu  Low^dr 
border,  via.,  liic  kerttto-crimid  nni^te  ftf 
McrkeL  It  19  a  Rhort  niid  blender  huinKc, 
firitiin};  fmui  the  ericoid  cnHiloge  nesi,!'  lU 
loirvr  l»f:»rder,  a  UtUc  behjud  the  inferior 
comii  of  ihe  ihyroid  onrtiliMjp^  and  pu^^irig 
obliquely  oatwiird§  and  upi^urdfl  iu  bcinj^erted 
intu  that  protTiW.  k*iirtn«Jly  exUu  on  ordy 
one  Jtidix  Turn  or  fimiid  it  in  M'V^n  out  c^f 
thirty  ti*o  bodii>B.  \t  b  not  known  t-i  l«?  «vf 
i^nj  phyiitidt)^i«3al  H^gnllienriec  {  Mnrkel,  All  at. 
Ufid  Phyi  d^a  MenseliL  Stiinm-  lUid  ^ptilch- 
on^iiita,  I^*ipxi$(,  1S5T;  Turner  in  MniitU,  Metl 
Jourti*!,  Feb.  ISCd) 

Tlio  tvifml  cnrif-aryknttut  niUEtde,  umaUi-'r  ihitu  the  po.U<  nur,  ari^l  wf  an 
oblong  fomit  is  in  a  greiit  i««ii»'\iri?  hi'lderi  b/  the  ala  of  the  tbyrcjid  farti- 
Ug>e.     £t  aiii^es  from  the  tipper  border  of  thti  mh  of  tb«  erioid  Ciirtiligci,  iis 


Fk.  *^n. 


Pig.  641  ^DuaaiJf VATIC  Vibw   fnow  abovk  of 
rHK  DissiuiKii  LjiRf  AX  ^a'tiT  WtlUiii 

1,  a|>prliij¥  of  the  gl^ttk;  9^  mTy'^u**id  cnrli 
lugva;  d,  vocn]  c*Attlf  ;  I,  |Hi«tvrior  er)Co-iiryt«uuir| 
jnnfc«k«.  5,  rLht  laLerjil  (Ticanfyleuoid  mna^-le, 
llrai  uf  tine  it-ft  j*ide  IflL'ing  rtitiovt^il  ;  t*,  arjftehoiil 
luuftL'ie;  ;  Tf  lLijr<>-iiJ-]rlL«ijoid  mu»elo'  of  tlti9  left 
«ide,  iKat  nf  the  right  side  btftng  TFrnuYLHl ;  8^ 
n])|H«r  Iwrdifr  of  the  thypstd  e*rlil«ge  ;  9,  back  of 
lh«  crienid  catiilage^ ;  13,  poelvrior  crico*«r|tenoy 
itgmttnt. 


origin  extending  a»  far  buolc  as  thi  aiiieular 
vurfacti  for  the  arytotioid  cartilagt^  Itfi 
iibr^i  paiiHing  obliqiidy  backwards^  and  up- 
wards, and  ihe  Jiiitcnor  or  iipprr  oiitt^  beif)^ 
^10  bingrtit,   are  aitiiched    to  this  e^itornal 

c'^w,  or  outtr  M'Io  of  the  bas*^  of  tha  arytt>noid  cariib^ge  nu\  to  tho 
tiJMC^iit  part  cif  it>^  atiteri^'t  Hiirfacv^  io  fioiit  of  the  iMA4?rtioii  of  liiii 
iHMiterior  arii'o  jirytcuoid  tmiKcle. 

Thia  tuQHclt;  li  H  in  tbo  interval  but  ween  tbi^  ala  of   ih^  thyroid  I 
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and  tb«  itiieriar  of  iho  Imynx,  b«tiig  Uued  wiUiin  hj  fcli«  mneoftti 
of  tkd  Uf]riii.  ItA  an  tenor  part  n  covennl  bj  the  upper  p^ri  of  Hue  aifio« 
fcbynnd  muAele,  Tb«»  upper  part  b  iu  cloae  cuntftot  uict  iud«?«d  is  soixielim<« 
bl«fi(led  with  itie  ibj^r«>iirytenoid  tiiu^le. 

The  tAyrfi'dryftfiOiVJ  is  ft  broad  fiat  miiftok  sitti&tad  Ab£»Te  the  ItiieTvl  ctioo* 
aryienoiiL  It  U  tliick  l>elc>w  and  in  front,  ft&d  t3i^C4^iiii?s  thioiier  Abore  tiid 
behind.  It  oouhL^U  of  Bsvend  mii!%cular  fosdouli,  whicb  arise  in  frout  ftrtm 
tlie  intcmid  iurfti<^  of  th«  thyroid  cartilnge,  ndjftc^ut  to  the  lower  liro-Uur«lA 
of  the  angle  formed  bj  the  junction  of  the  two  Al«e.  Tht^y  «xt«iid  aimist 
horixoutAUjr  bftokwftrdi  nud  out  words  to  renoh  the  Imae  of  tb^  afytenoul 
eftixihige.  The  foi^rr  porfiou  of  the  muttele^  ivhtcb  forms  »  tbick  fMickulvii  * 
receiTe*  m  few  additiouid  6brc»  from  ibe  posterior  surtftoe  of  tb«  oriioo- 
ibyroid  mtitubrane,  &iid  it  inserted  luto  the  anterior  project jon  on  the  bsis 
of  the  arytenoid  cur  til  Age  antl  to  the  a^lja^ent  part  of  the  eurfnce  elofii»  to  the 
inKertian  of  the  Utt-nd  criconry  toxoid  niuscU.  The  thinner  p&ritmi  of  the 
tbyro-aryt«no»d  muscle  ia  inserted  higl^er  up  &n  the   Anterior  iiuface  mid 


Fi;.  Ail 


Pif,  flit,  — Viaw  en?  THt  I^rcni^iii 
i»f  THB  t<KPf  Ealf  or  Tin  La> 

ti,  left  arjUnoid  cii,i-iil(i£c  ;  ^  c 
i!i>iited  lurfacea  of  tlie  eriftiid  «ir- 

L'^>i^l^<tUs;  j\    kfb  fttiitrido  of  \hv 

vacitl  tioid  ;  i:,  |il&ct'il  t>ii  tile  inn^r 
wjill  of  the  Uiyngt;j%l  pi^acH ;  f»* 
nryL«ni>  e|4glottiJ^«o  tnuscle  ;  /i 
liitei lur  of  the  ti-a^hea. 


outer  border  of  the  arTtexioid 
carLilage.  Tlie  lower  {jortiou 
of  th«  muMcW  assists  in  the 
furriiatiou,  or  at  least  eoatri* 
bnten  to  the  stipport,  of  the 
true  vocal  ourd,  lying  parallel 
with  the  rima  glottidi»,  im- 
med lately  on  the  outer  side 
of  tbtj  inferior  thyro*aryt«Doid 
ligament,  with  which  it  i»  in- 
tiniiiUJy  eonnectetlj  and  into 
the  outer  Rurfnue  of  which 
some  of  its  fibres  are  iii9t'rt^<L 
The  upper  thin  portion ,  et* 
ttiinud  to  the}  lowt^r^  Ilea  u[>on 
the  laryBgeal  pouch  iind  ventricle,  clofte  beneath  the  mucous  membmuei. 
The  entire  muscle  may  bw  dissected  inde*id  from  tlie  hitfrior  of  the  Ifnynx, 
by  raining  the  mucnus  membrane  of  the  sinus  und  vocaI  cord*  Fibres  from 
thi»  muscle  fiasM  round  the  bordi-r  of  the  aryteni*id  cartihige,  and  become 
oontinuoua  with  some  of  the  oblique  fibres  of  the  aryteuoid  muscle,  to  be 
presently  d4±scribed« 

Santorini  deecribcil  three  thyroarvt^noid  muadefj,  an  irffenor  and  s  middle,  which 
ar«  eonatatit.  unrl  a  aupenor,  which  is  tiom^tlmes  pN^ent  The  fibre*  of  the  t^upcrinr 
fuMcicnlm,  wheii  prci^uiit,  arij*e  Deareat  to  the  notch  of  the  th}  raid  cartilage,  and  are 
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■    altjtched  to  the  upper  |iarl  ot  Iho  aryteiiDid  cmilb^    Tbifi  Is  n^ra^  by  Sotam  marring 
'    I  lie  jfttititit  llijro^tiryteQaid,  whiUt  the  two  »ttii^  portions  of  the  mttack  cotlititutc  tJio 
f^^YfTf  thy roajyt« Quid  of  thai  autliar. 


MUSCLES    CJF    THE    LARYNX. 


I 


J  ry(**wrtt(  ^M<J  *r j^f€»to  epi4jloHidtan  fmisc/^a.  — When  the  muooui  moiu- 
brttue  U  removed  ttoni  tht»  bi4ck  of  tht»  iLryltfoaid  cartiUn^efl,  a  tlilck  biiutl  qf 
if&UttTerae  fibn^  coustitutiug  the  iirjtt^imld  musdo  ii  lidd  bare^  and  ou  the 
BUrfiict^  of  ihm  ar»  aeeu  two  feileudt^r  deciiissatiitg  oblique  biiuJlti^,  formerly 
deflcribiid  as  poitiaas  uf  thu  arjt^uoid  muscle  (arytieuoideua  oblitiuuFi)^  but 
now  more  geiitsrally  couiiid«rtHl  aa  pftrta  of  the  arytent>epi|lcittideiai  miiscIeH, 
with  which  they  are  moi^  cloaely  Ottsodated  both  Id  the  diipos^itlon  of  their 
fibres  and  in  their  actluu.  The  artjUnmid  muHcle  i^aesi^s  straight  aoroa^  aod  itn 
tibrea  are  attached  to  the  whole  extent  of  tbca  concave  i^utTH^t?  on  the  back  of 
each  aryteuoid  cartilage.  The  atykini-tpiyl^itid^^n  tuu^lei  arisLug  near  the 
itifeiior  aud  out^^r  auglea  of  tho  arytenoid  c&rtilagei,  decu^isate  one  with  the 
other,  and  tht^ir  tibrea  arcs  partly  iLt (ached  to  the  tipper  and  out^r  part  of  the 
opposite  cartilage  J  partly  pa^a  forwards  m  the  uryteuQ-epiglotiideau  faid, 
aud  partly  juin  the  tibrew  t»f  the  thyro-arytcnoid  muscle. 

A  few  fibres  asRoetated  with  the  anterior  and  upper  part  of  tbo  thyro- 
arytetioid  muscle  have  been  dcicrLbed  aa  couititutitig  a  thyt'a-eitlglvttiih^afi 
muscle. 


Fig.  61$. 


Fi^*  fi43.— ^CTLirE  OF  Tua  Kiomt  Hal? 
eP  Till  Cart] LA<fE^  o^  tns  LAKY?ix  a» 
eaair  rauM  tbe  I^siiti^  with  Tiie  Thtrj- 

AKTT(tKOn>     LiaiMXKT,      TO     ILLUhTKlTS 

Tuu    Auti(»ic    ag     TUX    CaK'u^Tnir^ui 

Mt7KUL 

I,  cat  BuHiwe  uf  tUe  tbyrciiil  fartllage  in 
Ihe  mJdiilif  Aiitrrit>rly  ;  i;,  e,  the  lutme  ur  iLe 
ericuid  cjirlilAge  li^fare  und  behind  ;  tt^  tLie 
itiiiicr  iDrfii^X'  of  the  right  nryteuoid  csirti- 
lage  ;  «',  ***  anteriur  process  ;  *»  Ihe  right 
t^ttJLiEo  of  Saatoritii  ;  cp,  the  tliTro-»ry* 
tmoid  lig&m^Qt ;  tb#  pottLttofi  of  the  lunrer 
coin II  uf  Iho  tlijroid  csriiljige  on  the  out- 
ftide  of  the  cricL^id  la  indicated  by  a  duttcd 
outline,  And  r  lodi^^tti  the  point  or  ftxis 
of  roiaiioa  of  the  onocftrtilage  oo  lUe  other ; 
ifh-f  Lndiciileft  a  hue  la  tbe  priod^iai  ^li&i* 
ilon  of  acLiuD  of  tbe  cneo'tfajroul  tudiH'te : 
c  a  /i^  tbe  ttunie  of  the  pobteriur  crico- 
aryteiiotd  iitu«ek  ;  the  dotted  liDe,  of  wbkb 
#"  ItMJlovtM  a  p*rt,  rapFeeetits  thi^  jM^aiU^n 
inU>  vhich  the  thyroid  caritloge  h  mgired 
by  tbe  action  of  tbe  erico-tbyroid  mujicle  ; 
If  Ihe  arytenoid  caitil^geA  aro  fixed  by  j 
fiKud^a  acting  in  the  directititi  of  cap, 
Ike  vuod  ]ig Allien t£  wUl  be  elongate^J  and 
r«ii(ler«d  Ud««  by  oonlfnetion  of  the  enQ&- 
Ihjroid  inuitcl^t,  a^  iudicated  by  c^. 

A^ianM  of  the  {ntrinrnt.  muich^  of  t}ie  fa  r|^  J!. —The  tfka-tAifroid  muaclw  produce 
the  rotation  forwards  and  dowawarda  of  the  tliyrold  cartilage  oo  th<i  cricoid^  which  ia 
liomitted  hy  the  cricothyroid  articulations*  fa  this  mofeizient  the  arytenoid  carli- 
Ugw*  being  attached  to  the  crici>id  cartibge  at  a  level  conalderabLy  above  the  aaia  of 
rotation,  have  their  dii*tanee  from  the  fore  part  of  the  thyroid  cartilagte  imereaaed,  and 
liiercforej  the  crico-tliyroid  mu.'*cl^  increiisc  the  tenaion  of  the  TocaV  cords.  The 
thffti^^rjfffnffid  mo-scle^  are,  in  their  lower  ptirU,  the  opponeaU  of  the  (Tricothyroiil, 
laiaing  the  tvft  part  of  the  thyroid  tartiluge  and  decreasluf  th^  V^iimqu  <4l  ^^as*^^ 
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cords ;  the  upper  parU  of  these  muscle^s  being  attached  higher  up  oq  the  aryUmoid 
cartilages,  deprcM  them. 

The  lateral  crico-aryteuoitl  musclci*,  by  pulling  forwards  the  outer  angles  of  the 
arytenoid  cartilagex,  approximate  the  vocal  cords  to  the  middle  line.  The  pogterior 
cnco-ari/tenoid  muscles  pull  backwards  the  outer  angles  of  the  arytenoid  cartilages,  and 
thus  draw  asunder  the  posterior  extremities  of  the  vocal  cords,  and  dilate  the  glottis 
to  its  greatest  extent ;  they  are  likewise  the  elevators  of  the  arytenoid  cartilages, 
being  inserted  above  the  articulation. 

The  arytenoid  murtcle  draws  the  arytenoid  cartilages  together,  and,  from  the  struc- 
ture of  th  3  cricoarytenoid  joints,  this  approximation  when  complete  is  necessarily 
aircompanied  with  deprcstiiou.  The  arytenoepiqloUidtan  muscles  at  once  depress  and 
approximate  the  arytenoid  cartilages,  which  they  include  in  their  embrace,  and  draw 
down  the  epiglottis,  so  as  to  contract  the  whole  superior  aperture  of  the  larynx. 

With  the  aid  of  the  laryngoscope  it  may  be  seen  that  in  ordinary  breathing  therima 
glottidis  is  widely  open,  and  that  in  vocalisation  the  vocal  cords  come  closely  together; 
which  is  effected  principally,  no  doubt,  by  the  action  of  the  lateral  crico-arytenoid 
muscles,  assisted  by  the  arytenoid  and  perhaps  by  the  tlfjTO-aryteuoid,  and  accom- 
panied with  a  var}-ing  amount  of  contraction  of  the  crico-thyroid  muscles.  The 
regulation  of  the  ten-ion  of  the  vocal  cords  and  of  the  width  of  the  aperture  of  the 
glottis,  in  the  production  of  high  and  low  pitched  note't,  is  probably  accomplished  by 
the  crico-thyroid  and  thyro  arytenoid  muscles.  The  movement  of  the  thyroid  on  the 
cricoid  cartilage,  effected  by  these  muscles  during  the  pa-^sage  of  the  voice  from  one. 
extreme  of  the  scale  to  the  other,  may  be  detected  by  placing  the  tip  of  a  finger  over 
the  crieo-thyroid  ligament.  The  arytenoid  and  aryteno-epigUttidean  muscles  come 
into  action  in  spasmodic  closure  of  the  upper  aperture  of  the  larynx ;  the  complete 
descent  of  the  epiglottis,  however,  can  only  take  place  when  the  tongue  is  retracted 
as  in  the  act  of  swallowing. 

The  manner  in  which  the  larynx  is  aflwted  by  the  extrinsic  muscles,  in  the  acts  of 
deglutition  and  vocalisation,  has  been  mentioned  at  pages  191  and  193. 

It  is  remarked  by  llenle  that,  with  the  exception  of  the  crico-thyroid  and  posterior 
crico-arytenoid,  the  muscles  of  the  larynx,  namely,  those  "  which  lie  in  the  space 
enclosed  by  the  laminae  of  the  thyroid  cartilage,  and  above  the  cricoid,  the  fibres  of 
which  are  substantially  horizontal,  may  be  regarded  in  their  totality  as  a  kind  of 
sphincter.  Such  a  sphincter  is  found  in  its  simple  form  embracing  the  entrance  of 
the  larynx  in  reptiles;  and  the  complication  which  it  attains  in  the  higher  vertebrates 
arises,  like  the  complication  of  the  muscles  generally,  from  the  fibres  finding  various 
points  of  attachment  in  their  course,  by  which  means  they  are  broken  up  and 
divided." 

The  mucous  memhranc  and  yJands  of  the  lanjnx. — The  laryngeal  mucous 
membrane  is  thin  and  of  a  pale  pink  colour.  In  some  situations  it  adheres 
intimately  to  the  subjacent  parts,  especially  ou  the  epiglottis,  and  still  more 
in  passinir  over  the  true  vocal  cords,  on  which  it  is  extremely  thin  and  most 
closely  adherent.  About  the  upper  part  of  the  larynx,  above  the  glottis, 
it  is  extremely  sensitive.  In  or  near  the  aryteno-epiglottidean  folds  it 
covers  a  quantity  of  loose  areolar  tissue,  which  is  liable  in  disease  to  in- 
filtration, constituting  oedoma  of  the  glotti&  Like  the  mucous  membrane 
in  the  rest  of  the  air-passages,  that  of  the  larynx  is  covered  in  the  greater 
part  of  its  extent  with  a  columnar  ciliated  epithelium,  by  the  vibratory 
action  of  which  the  mucus  is  nrged  upwards.  The  cilia  are  found  higher 
up  in  front  than  on  each  side  and  behind,  reaching  in  the  f  »rraer  direction 
as  high  as  the  widest  portion  of  the  epiglottis,  and  in  the  other  directions  to 
a  line  or  two  above  the  border  of  the  superior  vocal  cords  :  above  these 
points  the  epithelium  loses  its  cilia,  and  gradually  assumes  a  squamous 
form,  like  that  of  the  pharynx  and  mouth.  Upon  the  vocal  cords  also  the 
epithelium  u  sc^uainons,  although  both  above  and  below  them  it  is  ciliated. 

Gtands. — The  lining  membrane  of  the  larynx  is  provided  with  numerous 
glandgf  which  secrete  au  abundant  mucus  ;  and  the  orifices  of  which  may 
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be  seen  almoet  everywhere,  excepting  npon  and  near  the  true  vocal  corJs. 
They  aboutid  particularly  npon  the  epiglottis,  in  the  substance  of  which  are 
fonuil  upwards  of  fifty  sniaU  compound  glands,  some  of  thorn  perforating 
the  cartilage.  Between  the  anterior  surface  of  the  epiglottis,  the  byoid  bone, 
and  the  root  of  the  tongue,  is  a  mass  of  yellowish  fat,  erroneously  named 
the  epiglottiflean  gland,  in  or  upon  which  some  real  glands  may  exist. 
Another  collection  of  glaudi«,  named  arytenoid,  is  pi  iced  within  the  fold  of 
mucous  membrane  in  front  of  each  arytenoid  cartilage,  from  which  a  series 
may  be  tniced  forwards,  along  the  corresponding  superior  vocal  cord.  The 
glands  of  the  larynge.d  pouches  h  ive  already  been  described. 

Vessels  and  Xei-vas  of  tfie  Larifiix. 

The  arteries  of  the  larynx  are  derived  from  the  saperior  tliyroid  (p.  343),  a  branch  ol 
the  external  carotid,  and  from  the  inferior  thyroid  (p.  371).  a  branch  of  the  subclavian. 
The  veins  join  the  superior,  middle,  and  inferior  thyroid  veins.  The  lymphatics  are 
numerous,  and  pass  through  the  cervical  glands.  The  nerves  are  supplied  from  the 
superior  laryngeal  and  inferior  or  recurrent  laryngeal  branches  of  the  pneumogaatric 
nerves,  joined  by  branches  of  the  sympathetic  The  superior  laryngeal  nerves  supply 
the  mucous  membrane,  and  also  the  crico-thyroid  muMsles,  and  in  part  the  arytenoid 
muscle.  The  inferior  laryngeal  nerves  supply,  in  part,  the  arytenoid  muscle,  and  all 
the  other  muscles,  excepting  the  crico-thyroid. 

The  superior  and  inferior  laryngeal  nerves  of  each  >ide  communicate  with  each  other 
in  two  places,  viz.,  at  the  back  of  the  larynx,  beneath  the  pharyngeal  mucous  mem- 
brane, and  on  the  side  of  the  larynx,  under  the  ala  of  the  thyroid  cartilage  (p.  622). 

DEVELOPMENT  AND  GROWTH  OF  THE  LARYNX. 

Development. — The  rudimentary  larynx  consists,  according  to  Valentin,  of  two 
slight  enlargements  having  a  fissure  between  them,  and  embracing  the  entrance  from 
the  pharynx  into  the  trachea.  According  to  Reichert,  the  rudiments  of  the  arytenoid 
cartilages  are  the  first  to  appear.  Kathke,  however,  states  that  all  the  true  cartilages 
are  formed  at  the  same  time,  and  are  recognisable  together  as  the  larynx  enlarges,  the 
epiglottis  only  appearing  later.  In  the  human  embryo,  Plei'<chmann  could  not  detect 
the  cartilages  at  the  seventh  week,  though  the  larynx  was  half  a  line  in  length,  but  at 
the  eighth  week  there  were  visible  the  thyroid  and  cricoid  cartilages,  consisting  at 
that  period  of  two  lateral  halves,  which  are  afterwards  united  together  in  the  sixth 
month.  Kolliker,  however,  states  that  Fleischmann  had  been  deceived  by  the  presence 
of  a  deep  groove,  and  that  by  making  transverse  sections  he  ascertained  that  those 
cartilages  are  single  from  the  first. 

Onnoth. — During  childhood  the  growth  of  the  larynx  is  very  slow.  Richerand 
found  that  there  was  scarcely  any  difference  between  the  dimen^ons  of  this  oruran  in 
a  child  of  three  and  in  one  of  twelve  years  of  age.  Up  to  the  age  of  puberty  the  larynx 
is  similar  in  the  male  and  female,  the  chief  characteristics  at  that  period  being  the 
small  size  and  comparative  slightness  of  the  organ,  and  the  smooth  rounded  form  of 
the  thyroid  cartihige  in  fronl.  In  the  female  these  conditions  are  permanent,  excepting 
that  a  slight  increase  in  size  takes  place.  In  the  male,  on  the  contrary,  at  the  time 
of  pulKirty,  remarkable  changes  rapidly  occur,  and  the  larynx  becomes  more  prominent 
and  more  perceptible  at  the  upper  part  of  the  neck.  Its  cartilages  become  lar^^er, 
thicker,  and  stronger,  and  the  alae  of  the  thyroid  cartilage  project  forwards  in  front  so 
as  to  form  at  their  union  with  one  another,  with  an  acute  angle,  the  prominent  ridge  of 
the  pom  urn  A  da  mi.  At  the  same  time,  the  median  notch  on  its  upper  border  in  con?iider- 
ably  deepened.  In  consequence  of  these  changes  in  the  thyroid  cartilage,  the  distance 
between  its  angle  in  front  and  the  arytenoid  cartilages  behind  becomes  greater,  and 
the  chordie  vocales  are  necessarily  lengthened.  Hence  the  dimensions  of  the  glottis, 
which,  at  the  time  of  puberty,  arc  increased  by  about  one-third  only  in  the  female,  are 
nearly  doubled  in  the  male,  and  the  adult  male  larynx  becomes  altogether  one-third 
larger  than  that  of  the  female. 

Towards  the  middle  of  life  the  cartiUges  of  the  Urynx  first  show  a  tendency  to 
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ossification ;  this  commences  fir.<*t  in  the  thyroid  cartilage,  thenappemra  in  tbecrieoid, 
and  lastly  in  the  antcnoid  cartilttj^ren.  In  the  thyroid  cartilage  the OMaificaiion  oaually 
IteuitM  at  the  corna:i  and  {lostcrior  I>or<ler8 ;  it  then  gradually  extends  along  the  whole 
inferior  lH)rdcr.  and  Hubscquentlv  spreud&  upwards  through  the  cartilage.  The  cricoid 
ca^tila^c  first  hecomcH  ossified  at  it8  upper  border  upon  each  fide,  near  the  two  pos- 
terior articular  eminenecfl,  and  the  o>>ification  invades  the  lateral  parts  of  the  cartilage 
licforc  encroaching  on  it  either  in  front  or  behind.  The  arytenoid  cartUages 
ossified  from  below  upwards. 


Ductless  Gland.s  on  the  Larynx  and  Trachea. 


1.    THE   THYROID    BODY. 

Thti  thyroid  body  or  yhiud  is  a  soft  reddish  and  highly  vascular  oigin, 
sitiuted  in  the  lower  part  of  the  neck,  embracing  the  front  and  aides  of  the 
iipptr  part  of  the  trachea,  and  reaching  up  to  the  sides  of  the  larynx.  It 
bolonga,  like  the  spleen,  to  the  series  of  ^t^uotures  known  as  dactless glands; 
and,  although  itn  precise  function  is  unascertained,  there  is  reason  to  believe 
that  it  is  in  some  way  connected  with  the  elaboration  of  the  blood. 

The  thyroiil  body  is  of  an  irregular,  semihinar  form,  consiMting  of  two 
lateral  lobe»y  united  together  towards  their  lower  ends  by  a  transverse  por- 
tion named  the  isthmus.  Vie^^ed  as  a  whole,  it  is  convex  on  the  sides  and 
in  front,  forming  a  rounded  projeciion  upon  the  trachea  and  larynx.  It 
is  covered  by  the  Kterno-byoid,  storno-tbyruid,  and  omo-hyoid  muscles,  and 
behind  them  it  comc'*  into  contact  with  the  sheath  of  the  great  vessels  of 
the  neck.      Its  deep  surface  is  concave  where  it  rests  against  the  trachea 
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The  larynx  and  »urrouDding  parts  are  viewed  finom 
befure  ;  on  the  right  side  the  muscles  covering  the 
tiiytoid  body  are  retained,  on  the  left  side  they  are 
removed  ;  A,  hyoid  bone  ;  tfi,  right  thryohyoid  mus- 
cle ;  ohy  oino-liyoid  ;  »A,  stemo-hyoid  ;  «^  sterao- 
tliyroid  ;  c,  on  the  crico-thyroid  membi-ane  above  the 
cricoid  cartilage,  ]ioints  l)y  a  dotted  line  to  the  right 
crico-tliyroid  ninscle  ;  t}\  the  trachea;  a,  the  cbso- 
pliagus  appearing  behind  and  slightly  to  the  left  of  the 
trachea  ;  t^  the  r:;j:ht  lobe  of  the  thyroid  body  partially 
seen  between  the  muscles  ;  t\  the  left  lobe  entirely 
exposed;  i,  the  isthmus;  /^  the  fibrous  or  musoalar 
band  termed  levator  thyroide»,  which  is  occasionally 
found  in  the  middle  lino  or  to  the  left  side,  and  which 
existed  in  the  case  from  wliiuh  the  figure  was  taken. 


and  larynx.  It  uRually  extends  so  far  back  as 
to  touch  the  lower  portion  of  the  pharynx,  and 
on  the  loft  side  the  oesophagus  also. 

Each  lateral  lobe  measures  usually  two  inches 
or  upwards  in  length,  an  inch  and  a  quarter 
iu  breadth,  and  tbree-quui tors  of  an  inch  in 
thickness  at  its  largest  part,  which  is  below  its 
middle  :  the  right  lobe  is  usually  a  few  lines  Iciiger  and  wider  than  the  loft. 
The  general  direction  of  each  lobe  is,  from  below,  obli(inoly  upwanis  and 
backwardn,  reaching  from  the  fifth  or  sixth  ring  of  the  trachea  to  the  pos- 
terior border  of  the  thyroid  cartilage,  of  which  it  covers  the  inferior  coma 
and  adjoining  part  of  the  ala.      The  uppt-r  end  of  the  lobe,  which  is  thinner. 
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Aiid  8omHime»  called  the  oornt^  is  niuallj  oonuected  to  the  aid^  of  tlia 
ihjmld  &)id  cricoid  cartilageR  bf  areolar  tiaaue. 

llid  frfir»xt?enr<f  part^  or  i^f^i^rAu^,  wliich  eo Duetts  th^  twQ  latetiJ  lobes  to- 
getht'T  a  Ultlif  abovo  their  lowtr  eijd«^  meAsiirei  nai^tly  hnU  tkM  inch  in 
brea<liti^  unij  from  n  i|iiarti^r  to  ttiree  qtiartera  of  an  ipcU  iti  depth  ;  it  oom- 
motily  lies  tt<;roBB  tlia  third  ant!  fourtb  riti^  of  t^ie  trat'hoft,  but  ia  very 
ijKrjrmtaDt  iu  sise,  sbiipe,  aud  positioi),  so  ihu,t  the  portion  of  tr&chea  which 
is  oavt^red  by  it  is  iubjoct  to  ccrreMpoiiding  rumtioim  From  the  upper  part  of 
the  if^tbniUA,  or  from  the  ndjuoeut  purtlon  of  either  lobe,  but  most  frequently 
the  luft,  a  conioil  portion  of  the  thyroid  body,  named,  f^m  it^  shape  and 
poaitiou,  the  p^jntmut^  or  midith  hbe^  ofteti  proceeds  upwardA  to  the  middle 
of  the  hyoid  bone,  to  which  its  apex  is  attached  by  loose  fibrous  tlsauei 
Commonly  this  process  lies  somewhat  to  the  M%  ;  occadonaUy  it  is  thicker 
above  tbau  below,  or  is  completi^ly  di^tachedj  or  h  split  into  two  |jarta  i 
soQ]etitue«i  it  appe^tr^  to  consist  of  fibrous  tissue  only.  In  iuany  canes,  mu^ 
cnl&r  f  i9cicuh,  mo^t  frequently  derived  from  the  thyro-hyoid  muscle,  bnt 
occiisionally  iudepeTident,  descend  from  the  hyoid  bone  to  the  thyroid  gbiud 
or  itti  pyratnidal  process.  They  are  known  as  the  Iciaiut  glandtd^  ihy^ 
roifhfr.  It  ^citnetimes,  thou|^h  rarely ,  happens  tliat  the  isthtnus  is  alto- 
gether wan  ting,  the  lateral  lobc^  btjing  then  connected  by  areolar  or  fibrous 
tissue  only. 

The  tutitjht  of  the  thyroid  body  varieii  ordi partly  from  one  to  two  oiiucesL 
It  is  always  larger  in  the  female  thitn  in  the  male,  and  appears  In  many  of 
the  former  to  undergo  a  periodical  increase  about  the  time  of  menstrnatiom 
The  thy  mill  body,  moreov^er,  ia  siibject  to  much  variation  of  siace,  and  is, 
Oocasionally,  the  ae^t  of  euormoiis  enlargement,  cooi^tttuting  the  diaea^ 
edied  gotlre.  The  colour  of  the  thyroid  body  h  usually  of  a  U^tsky  broirnisli 
red,  but  sometimes  it  presents  a  yellowish  hue;. 


¥lg,    6*S* — MxoNTFiED     View    tif  Fig.  HB. 

HftVSiaL      VsStCLK^       VHfyM.      THR 

TfiTSf»n)  QLAKtiof  A  Qmthtt  (frum 
Kt^llikcr).     ei 

a,  ocmtieetlve  tiaaue  between  ih© 
vifli«tn  ;  bt  4Sip«ule  of  the  T««ldeB  ; 
e,  Ibcir  ^pitheUal  buing. 

8t  f  *^cl  u  rct  — The  tex  tnre  of 
ibis  lirgan  is  firm,  and  to  the 
naked  eye  appears  cumriiely 
gmnular.  It  ia  inveBted  wiih 
a  thin  tninsparent  layer  of 
dene^  art'olar  tibsne,  which  eon- 
necU  It  with  the  adjacent  p^rtii^ 
fforroisnds  and  supports  the 
Y^aieb  us  they  ^nter  it,  and 
imperfectly  separates  its  sub- 
stsnoe    into    stnall    masses   of 

trregnUr  form  and  Hize.      The  interstitial  areolar  tinne  is  free  horn  fat,  and 
Gontaini  elastic  fibres. 

When  the  thyruiii  b4>dy  k  ent  lut^,  &  yellow  glairy  field  escapei  from  the 
divided  nubftauce,  which  m  itsi;]f  fuuiul  to  oontdn  multitudes  of  ehi^cil 
iresscles,  composed  of  a  simple  external  ca[iisular  membrane^  and  eont^unin^ 


THE   THTROID   BODY. 


A  yrlbw  flujj,  wlik  ODrpti»ol6«  reiembling  ouU-uudei  and  iiotii«timw  an* 
climi«d  ctflLi  flufttiug  in  it.  Thme  v«dcl«H  iu«  surrounUed  bf  oftpillATf  roir 
»f^Ie,  mid  an)  held  together  in  i^roups  or  imperfect  lobules  by  itreoW  tiftiiif* 
Their  iixe  Vftriea  from  ^^^th  of  &u  inch  to  that  of  a  milkt*sotidy  ao  a»  to  b» 
Tutible  to  the  niiked  eye, — the  iim  yarjiug^  however,  m  diS'ereDt  Ltidlrit|uiil4y 
more  tbiin  iu  the  saiiie  thyroid  bo^iy.  The  vftida  nir^  apheHc&i,  oblcttigf  or 
fifttteuei)^  and  ar\»  {perfectly  dl4iiiot  from  each  other  ;  the  cotj}ils<^€S  vritbiti 
them  lire  iu  the  fostiiii  and  yomig  ^ubjtK^t  diAposied  m  clu«6  ftppotiili^ju 
aud  like  a  ftitjgl©  epitbelUl  layer  ou  the  inner  aidt*  of  the  v«!«iol<*,  but 
for  the  most  part  detach  theiuftehe*  iu  the  progreii  of  growth.  The  fluid 
eoi^tilate!!  by  the  aclioti  of  heat  or  of  alcohol,  prederviug^  however^  it^ 
tfMiu|su%tioy.  Accordiug  to  TGQeni  atialyMn,  the  subfittLnce  of  the  thyroid 
body  oonaists  priucipaJJy  of  albumeti  with  traoe«  of  gelatine,  atearme,  okiiie^ 
and  extract! ire  matter,  beaidt;s  alkaline  atid  earthy  saltn  and  wat«<r.  The 
Baits  are  chlonde  of  ac>diuai,  a  little  alkaline  isnlphatc,  phosphates  of  potaabp 

lime  liod    tnagne«u,   vith 

„.     tuM  '  some  oxide  of  iron, 

Jrlg.  f*\^* 

Fig.    6i6.  —  ViticL^  or  Tn% 

AKD      COKTAItltnC       CliLyjID 

MiTtK*  (from  Koilikeg.    « 

One  of  the  mo&t  ft*- 
qiit?nt  jmtholo^icaJ  changed 
to  which  the  ihyroid  body 
m  Bubji^ct  cmibt^i  in  the 
aceumulatioii  within  its  ve- 
aicks  ot"  cctUoJd  iiibHtanctt: 
thi>t  may  otiour  withgiit 
gjvijig  nse  to  v^ry  grt^at 
eiiliirMemeut  of  tbe^^e  ve  i* 
ilf;*5,  but  ill  certaifi  furtna 
^^f  goitro  it  di^teuda  them 
to  an  euormuiia  dtj^roe. 

res*«fi*— The  arisHu  of  rhc  thyroid  Iwdy  fpp.  SifJ  and  STl)  are  the  laperior  und 
iufarior  thj^roids  of  each  aide,  lo  whk'h  is  itijmeUiuBaaiUleil  a  fifth  ¥es-^el  named  ihc 
/r*w?(!'ji;  thyroid  of  KciibjiutT  an tl  Krdmftun  ^p.  S4(»J*  The  arierica  are  remarkiiblo  for 
their  largo  relrtttvc  *il«e,  mifJ  Iw  their  frequent  iind  hirgo  tiuaHtom^ksea}  they  termiuatu 
in  a  capillary  nctirork,  iipou  the  out^itle  of  the  closed  v^^ide^-  The  titin*^  whieli  are 
criuitllv  large,  nltimat^ly  form  plexu.se;^  on  (he  surface,  frym  whiL'h  a  superior,  miditle^ 
and  infer !i>r  thyndd  v^in  {\^\y.  453  and  4*jO)  are  ff^rmed  on  eiieh  side.  The  auperior 
and  middle  thyroid  vein:*  o|jeTi  into  the  internal  jiigulir ;  the  inrerior  veins  eiuiinAte 
from  a  plexus  formed  in  front  of  the  trachea,  ami  open  on  the  right  side  into  the 
superior  i^v»,  and  on  Llie  left,  intci'  the  hraehio  cepliaUc  vein-  The  tifmithatioi  of  the 
thyroii]  botly  are  extremely  numerotig  and  large,  and  areftnppaaed  to  convey  rnio  the 
blood  I  he  pmdncU  formed  witliin  the  organ. 

JV>ri-'¥'-». — The  ufrt^fv  nj-e  derived  from  the  pnenmogastrie,  and  from  the  middle  and 
infi^rior  eer^rical  gangJia  of  the  (sympathetic. 

IhvdopmeitL — Jteinak  ^ttite^  tlmt  the  thyroid  body  is  developed  from  the  anterior 
wall  of  the  pharynx.  In  a  human  embryo  at  the  third  month,  Itolliker  fotsnd  the 
thyroid  body  eonnwting  of  isolated  ve^'iLdefl,  wiih  rounded  ccIIj*  in  their  interior.  The 
multiplication  of  these  veiiclea  tnkea  pkeo,  neeording  to  Kjilltker,  either  by  oonstrfe- 
tion  and  ftuhjiequent  divi.4ion  of  one  ve^ick^  intu  two,  or  by  a  proeejsa  of  gemmation. 
The  transverse  part  of  the  glatid  U  said  to  U  developtid  suhacquenily  to  the  fcivo  lateral 


FORM    AND    IVKSITIDX 


rilE   TIIYMtJS    GLAND. 


92:i 


I 


]«ihe$.  In  the  roaiuii*  lind  tluriug  e^u-l/  inffttic)-,  tin  la  organ  U  relo^tWdy  lurg^r  ihiin  in 
ftlt^r-Ufe;  lU  fiiM{jorth>»  to  Ihe  weight  of  the  body  Iti  the  nenr-boiti  inr^&nt  being  that 
ftf  I  to  a^O  or  40'*,  whilst  Rl  the  end  of  three  weelt^  it  hccumeii  only  1  to  11  till,  and 
]Q  the  ndutt  1  to  1800  (Kntune).  fn  ddvitneed  lift'  th«  thyroid  tiody  becotnc^  in- 
dar%ted,  and  fretjaetitly  coiitAinft  eirihy  de|>o^it;  Us  re^icle^  nhn  attain  A  Tet^  lai^ 


I 

I 
I 


I 


2:      THE    THYMUS    flLAKJ>, 

The  thjmMA  gland  or  boitj  (gTAndnln  thymiit,  corpus  ifiymreittn)  is  a  tem- 
poral^' organ  which  reaches  it»t  |{rea((?ht  nijje  at  about  tho  end  of  the  seoaad 
year,  afl»r  whii^h  perUiKl  it  oeiises  to  gro>\',  and  in  |;n^iually  reducoil  to  a 
m^re  vefitiga.  Its  fauctiou,  likij  that,  of  thu  thyroid  ho<Ly,  k  iiiilcuowii^ 
aUbotigh  it  h  prob;ible  tha^t  it  is  if)  noitie  w^y  cormeoteil  with  the  f^lnborMtiDn 
of  the  blood  la  iufancy.  Wheu  exaiuiiitd  in  it«  uiattire  state  in  au  infant 
nndi^r  two  years  of  age,  it  appears  as  a  narrow  olongnted  gland  ulardook  in g 
body^  ait  II  at  ml  partly  in  the  thorax,  and  partly  in  the  low  or  region  uf  the 
iteck  :  below,  it  lies  in  the  at i tenor  media-^tiiml  fipnci^y  clo^e  behind  the  ater- 
uutn,  aiid  in  front  of  th«  gr&at  vessels  an  i  pericivrdiurn  ;  above^  it  rezLcbeR 
up  wards  npou  thti  trachea  in  the  neck.  Its  colour  is  greyish,  with  a  pinktab 
tinge  ;  its  ooDsi^tence  in  i^oft  and  pulpy,  and  it<t  sui  frice  appears  distinctly 
lobulatecL  It  consif^ts  of  iico  lateral  paiU^  or  hbe^,  which  touch  each  otber 
along  tho  middle  line,  atid  are  nearly  symuietricid  in  form,  though  g*-ne rally 
unequal  in  si^ie,  Pionietiuiea  the  left,  and  at  othtjr  times  thu  right  lobe  being 
the  larger  of  tht?  two.  An  itiUrmetliatr  Mx  often  e^ti^ta  b^tweeu  the  two 
lateral  on  en,  ajul  occasionally  the  ^hole  body  fonns  a  tingle  mmiL  The 
fornn*  of  Iha  smaller  lobult:s  also  differ  on  the  two  sltit^s. 

Fig.  §4t.^0*M  horn  OF  TQi  Hi7iii.!r  Thtmvh  Fi^.  6*7. 

Gi.Ait&  (fram  Ki>lliker). 

The  lovref  part  preflenta  a  large  cavity  wliicH 
has  heeii  op^ncfil,  and  witbin  it  Br»  eean  uinii«]- 
mut  aperltir«&  leading  inii.»  the  siimller  lobrs. 

Rich  hitend  lobe  is  of  an  e]otiga(4^t 
triangidar  formi  its  base  being  directed 
down  war ds«  Th^  Biimmit^  or  upper  i^x* 
tremitft  usually  mounts  up  into  the 
neek,  reaching  ui  kigh  na  to  the  tower 
border  of  tho  thyratcl  body.  Thti  boJir 
rtti»l»  on  the  upper  part  of  tho  periciir- 
dinm,  to  wbioh  it  is  connected  by  ar^olixr 
tjjMus.  The  anierUir  surface,  sJigbtly 
convex,  is  covered  by  the  lirrtt  nnd  the 
apper  part  of  the  second  pitce  of  the 
stern uiu,  re^chiug^  in  the  infant  at  birth, 
as  low  down  as  the  lei^el  of  the  fourth 
oostal  cartilage.  It  is  attjicbed  to  the 
ttamum  by  loose  areolar  tia'iu^,  but 
oppoiit»  the  uppwr  part  of  tb+it  bone  in 

iepArait»d  from  it  by  the  origins  df  the  stern o*by old  and  sternothyroid 
tnuseleSj  which  also  covt<r  it  in  the  neck.  The  poskrior  Durfaae,  some- 
whitt  concave,  reitH,  in  the  thorax,  upon  part  of  the  pericardium,  npou  thtr 
front  of  the  aortic  arch  ruid  tlie  large  arteries  arising  from  it,  and  slau  ou 
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the  left  iiinomiDate  rein,  some  areolar  tissue  beiug  interposed  betireeD  it 
and  these  parts.  lu  the  neck,  it  lies  upon  the  front  and  corresponding 
8i<Ie  of  the  trachea.  Its  exteriud  border  is  in  contact  with  the  corresponding 
layer  of  the  mediastinal  pleura,  near  the  internal  mammary  artery,  and 
higher  up  (in  the  neck),  with  the  carotid  artery,  or  its  sheath.  The  internal 
border-  is  in  close  contact  with  that  of  the  opposite  lateral  lobe.  The 
dimensions  of  the  thyniun  vary  according  to  its  stage  of  development.  At 
birth  it  meaHures  above  two  inches  in  length,  an  inch  and  a  half  in  width 
at  its  lower  part,  and  about  three  or  four  lines  in  thickness.  Its  weight  at 
that  period  is  about  half  an  ounce.  Its  specific  gravity,  which  is  at  first 
about  1050)  diminishes  as  the  gland  continues  to  waste. 

Chemical  Composition. — Ihe  substance  and  fluid  of  the  thymus  contain 
nearly  eighty  per  cent,  of  isater.  Its  solid  animal  constituents  are  ooui- 
posed  essentially  of  albumen  and  fibrin  in  large  quantities,  mixed  with 
gelatine  and  other  anio:al  matter.  The  salts  are  principally  alkaline  and 
earthy  phosphates,  with  chloride  of  potassium. 

Structure. — The  lateral  halves  or  lobes  of  the  thymus  gland  are  each 
surrounded  by  a  proper  investment  of  thin  areolar  tissue,  which  encloses 
in  a  common  envelope  the  smaller  masses  composing  it  This  tissue  being 
removed,  the  substance  of  the  gland  is  found  to  conbist  of  numerous  com- 
pressed lobules,  the  most  of  them  from  two  to  five  lines  in  diameter,  con- 
nected by  a  more  delicate  intervening  areolar  tissue.  These  primary 
lobules,  as  they  may  be  called,  are  €ach  made  up  externally  of  smaller  or 
Fecondary  lobules,  of  a  compressed  pyriform  shape,  placed  close  together 
with  their  bases  outwardly,  and  are  arranged  round  an  elongated  central 
stem  (reservoir  of  the  thymus,  Cooper),  running  through  each  lateral  half  of 
the  gland,  and  more  or  less  spirally  twisted. 

On  making  a  section  of  the  thymus,  there  is  obtained  a  milky  substance 
consisting  of  fluid  rich  in  nuclei  and  sn  all  nucleated  cells.  The  walls 
both  of  the  lobules  and  the  larger  stems  are  limited  by  a  fine  homogeneous 
nieinbrane  (Simon) ;  the  substance  in  the  interior  of  this  appears  at  first 
sight  to  be  entirely  composed  of  corpuscles  of  the  kind  just  mentioned, 
varying  in  diameter  from -23^*3  ^th  to  3^jj^j3^th  of  an  inch,  and  having  the 
appearance  of  fieo  nuclei';  but,  on  closer  examination,  according  to  Kolli- 
ker  and  His,  seen  to  be  mostly  contained  within  delicate  cells.  The  sub- 
stance contained  within  the  limiting  membrane  is  not,  however,  a  mere 
fluid  with  coipuscles,  but  possesses  a  delicate  reticulum  of  connective  tissue, 
and,  as  was  first  poiiited  out  by  Kolliker,  likewise  Ciipillary  blood-vessels, 
resembling  in  this  respect  the  substance  which  occupies  the  interior  of 
Peyer's  glands. 

According  to  Astley  Cooper  the  central  stem  of  the  thymus  presents  a 
continuous  cavity,  the  ramifications  of  which  pass  into  both  primary  and 
secondary  lobules.  The  existence  of  a  central  cavity  has  bo<  n  since  doubted 
by  some  and  affirmed  by  others  ;  the  difiiculty,  however,  may  now  be  re- 
gaided  as  cleared  up,  since  the  discovery  of  connective  tissue  and  blood-vessels 
within  the  lobulated  structure;  for  it  is  admitted  that,  in  the  centres  of  the 
lobules,  Rublobulcs,  and  cential  stem,  the  capillaries  and  reticulum  of  con- 
nective tissue  are  deficient  and  the  corpuscles  most  abundant,  while  on  the 
other  hand  it  is  equally  certain  that  there  is  no  cavity  bounded  by  epithelial 
lining.  Considered  in  relation  to  development.  Cooper's  view  is  correct ;  for 
it  has  been  shown  by  Simon  that  the  primitive  form  of  the  thymus  gland  is 
a  linear  tube,  from  which,  as  it  grows,  lateral  branched  diverticula  subse- 
quently bud  out,  but  that  in  the  mature  thymus  this  tube  becomes  obscure. 
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He  is  of  opitiioii  tluit  the  Ctititral  cnTity  tltisciibed  aud  figttred  hf  Coopt^r  h 
prtjiernatuially  eulargail,  owing  to  ov^r  dUteui^ioii  ;  but  ihtki,  nevi^rtbeleB!^^  uM 
the  |mrtfl  of  t^acU  lateral  tu«i$'i  uf  tliii  tUymu^  art:  counecteJ  with  a  f iiigLo 
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Fig.  6IS.— ThJiS'riVKELSl!     SlSOTlOK    Of    A     L^'BtTLiS 

or  An  InJiEfTrito   InrAJtTiLK  Tmrittrt  Oi*A?fj> 
(ftixo  Kdlliker).     ^ 

til  a  loliute  ;  6,  meinbnnifl  «>f  the  gland  alar 
vetiicivs ;  ^  cavUy  of  th^  l^ibul^^  fi'om  wliioh 
thf*  Urfe*er  bloo^l-TeswU  ire  seen  to  extend  to- 
wMvth  «rirt  rAmify  in  tbe  spberuiUitt  niii^sett  of 
%be  Wbale, 

commoii  CJirity-  (Astley  Cooper,  Arni- 
ioavy  of  tbe  Thymus  GUrnl,  L<JUi|  , 
1832;  Sicnonj  Physiological  E^say  on 
the  Thymus  Gland,  Loud*,  1845  ^  HU, 
ou  iho  LyULplmlica  of  the  Thjijiu^^,  iu 
^elUch.  f.  wi.^eusch.  Zoologfe,  X.  :irid 
XI. ;  Kollikur  and  Henle  Iti  Ui@ir  ri^apec* 
tive  HaTHHwoks.) 


,  fiMM^ii,^ — The  at'iertts  of  the   thy  to  us  arc 
d«rired  from  varioma  iourcca,  rijE,»  from  the  , 
i&tertiAl  n^ammjiry  arteriea,  the  inferior  and 
■u parlor  thvfoid,  the  suhdarian  nnd  carntld 
arterlifl'     They  terminate  in  cupillan'  veaiseU^  Hfhich  farm  a  vascular  cnrclope  around 
and  within  each  fCAicle. 

The  reifiJt  parstta  a  different  coarae  from  the  arteriei^i  and,  for  the  moat  part^  open 
into  the  left  innominate  rein. 

The  Itfrn/tfiatict  are  laiige.  According'  to  the  oh«crvmtlons  of  If  |»  an  the  calf,  the 
larger  Wood  resfieb  paa^ing  to  the  central  €s\n%l  are  each  accompanied  by  two  or  more 
IjmphtLtIc  item^  lie  linil^  that  these  artae  from  an  interlobular  [ilexu^  of  lymphatic 
ipai-ef  destitute  of  wallsj  and  that  this  plcxns  receiver  its  roots  from  the  interior  of  the 
hibiilca;  and  he  advant^e^  the  opinion  that  they  communicate  dlreHlj  with  the  central 
spacer  of  the  tohnlc« ;  he  has  not,  however,  nctuallj  oliaerved  fiuch  a  connection. 

The  rtervu  are  very  mmnte,  Hftller  thoug^ht  they  were  partly  derived  from  the 
phrenic  nerree,  hut,  aeeordtng  to  Cooper,  no  ftliimentji  from  the^  nerves  go  Into  the 
gland.  I  hough  ther  re^^h  the  in^eeiilng  cupHole,  aa  d(>ei  aho  a  braneh  from  the 
deAcendens  nonL  Bmall  filauientFi,  derived  from  the  pncumogaiitric  and  aympfithetic 
de«cend  on  the  thyroid  body,  to  the  upper  part  of  the  thymna  Sympathetic 
also  reiich  the  gland  si  long  \t&  various  nrierie^. 

i>fwM/>7rn*nt'— The  early  development  of  the  thymne  haw  been  carefnlly  studied  by 
Simon,  whose  remearcheH  were  chiefly  eondneted  in  the  embryos  of  gwinii  and  onen. 
kliyos  alkout  half  an  inch  in  length.  It  may  he  aeea  with  tlie  aid  of  a  high 
^  \ng  power;  and  in  thoie  of  one  and  a  half  indi,  with  the  aid  of  a  simple  len», 
len  Btit  diitlnguishahle,  it  con^lsta  of  a  iltnple  tube  c1o«ed  in  ail  dtrectioujn,  lying 
along  the  carotid  ve^aelis.  The  contents  of  thia  tube  are  granalar,  hut  ilo  not  nhaw 
regKilar  corpui^cles ;  Ita^  walL«^  are  dcUf^ale  ami  homogeDeons,  The  tnlic  ban  no  eon- 
nec:tlon  with  the  respirat'jrj'  mueons  membrane,  as  wa»  supposiMi  by  Arnold  ;  iind  «o 
noon  Oft  it  h  di»coverabIe,  it  h  found  to  be  perfectly  di^tluct  from  the  tl»vr,,i,!  }yt,i\v^ 
Ai  intcrrab  along  the  fiidc*  of  this  tube  imiill  Te«i4e«  bnd  oul,  eo  an  to  :  A 

direr tknila,  wbii'h  eontain  nucleated  corpnsctea*  and  which  j^o  on  j-m  -  y 
bmndjUig  out inlo  group*  of  two  or  fonr^— the  formation  of  iIir  permanent  rt'-iclea 
hciitg  merely  the  la«t  repetition  of  thin  precede.  In  the  human  fooln^  at  the  i eventh 
week,  Klillikcr  haa  seen  the  thymna  lohate  at  its  lower  end,  and  tind«  -     -t 

about  the  ninth  week,  the  thymu*!  conaiata  of  two  niinut«  elongated 
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lying  chiefly  on  the  upper  part  of  the  pericanlium,  and  presenting  nnder  Che  mioo- 
ftcope  a  distinct  tuhula-vc»ieular  Htructure  filled  with  pol3'gonal  cells;  at  the  ttrelfth 
week  the  thymui*  is  broad,  and  itfl  surface  ia  entirely  covered  with  lobules:  it  then 
increariCM  rapidly  until  birth,  but  not  with  aniform  rapidity,  for  it  gfrows  espedally 
during  the  acvenlh,  eighth,  and  ninth  months  of  intrauterine  existence. 

Afti^r  birth,  the  thymus,  as  already  stated,  continues  to  grow  to  near  the  end  of  the 
second  year.  Acconiing  to  the  observations  of  Haugstcdt  and  Simon  upon  the  weight 
of  this  organ  in  young  animals,  it  appears  for  a  short  time  afterbirth  to  increase  not 
merely  absolutely,  but  even  faster  than  the  rest  of  the  system,  and  daring  the  next 
periml  only  to  keep  pace  with  the  increase  of  the  Ixxly.  After  the»<econdyearit  ceasei 
to  grow,  and  becomes  gradually  converted  by  the  eighth  or  twelfth  year  into  a  fatty 
mass.  In  this  condition  the  corpuscles  of  the  thymus  disappear,  forming,  according 
to  Simon's  opinion,  the  nuclei  of  cells  which  become  developed  into  the  cells  of  adipose 
tissue.  At  puberty  the  thymus  is  generally  reduced  to  a  mere  vestige  which  has 
entirely  lost  its  original  structure,  and  consists  of  brownish  tissue  occupying  the 
upper  part  of  the  anterior  mediastinum.  Occa>iionalIy  it  is  still  found  in  good  condi- 
tion at  the  twentieth  year;  but  generally  only  traces  of  it  remain  at  that  time,  and 
these  are  rarely  discoverable  beyond  the  twenty -fifth  or  thirtieth  year. 

The  thymus  glan<i  presents  no  difference  in  the  two  sejcea.  It  exists,  according  to 
Simon,  in  all  animals  breathing  by  lungs,  and  is  persistent  in  those  which  hybemate, 
though  only  as  a  mass  of  fat. 

THE   URINARY   ORGANS. 

The  urinary  organR  consist  of  the  iicf  nct^s,  the  glandular  organs  by  which 
the  urine  is  secreted,  and  of  the  ureters^  bladder,  and  urelhi'a^  which  are 
the  organs  of  its  excretion  and  evacuation.  As  being  locally  connected,  the 
mpiarenal  capsules  are  usually  described  along  with  these  organs,  though 
they  have  no  relation,  as  far  as  is  known,  to  the  secretion  of  urine. 

THE    KIDNKY.S. 

The  kidneys,  two  in  number,  are  deeply  seated  in  the  lumbar  region, 
lying  one  on  each  side  of  the  vertebral  column,  at  the  back  part  of  the 
alxlominal  cavity,  and  behind  the  peritoneum.  They  are  situated  on  a  level 
with  tlie  last  dorsal  and  the  two  or  three  upper  lumbar  vertebrae,  the  right 
kidney,  however,  being  placed  a  little  lower  down  than  the  left,  probably  in 
consequence  of  the  vicinity  of  the  large  right  lobe  of  the  liver.  They  are 
maiiitaiued  in  this  po.sitinn  by  their  vessels,  and  also  by  a  quantity  of  sur- 
rounding loose  areolar  tissue,  which  usually  contains  much  dense  fat  (tunica 
adiposa).  The  size  of  the  kidneys  varies  in  difl'erent  instances.  Ordinarily 
they  measure  abent  four  inches  in  length,  two  and  a  half  inches  in  breadth, 
and  an  inch  and  a  quarter  or  more  in  thickness.  The  left  kidney  is  usually 
of  a  Ioniser  and  thinner  hhape,  whilst  the  right  is  shorter  and  wider. 

Wciitht. — The  average  wei|j:ht  of  the  kidney  is  usually  stated  to  be  about  4j  02.  in 
the  male,  and  somewhat  less  in  the  female.  According  to  Clcndinning,  the  two  kid- 
neys of  the  male  weigh  on  an  average  9  J  oz.,  and  those  of  the  female  9  oz.  The 
estimate  of  Rayer  is  4  J  oz.  for  each  organ  in  the  male,  and  3^  oz.  in  the  other  sex. 
Keid's  observations  (made  on  sixty-five  males  and  twenty-eight  females,  between  the 
ages  of  twenty  five  and  fifty-five)  wouhl  indicate  a  higher  average  weight,  viz.,  rather 
more  than  r>.^,  oz.  in  the  f"rm«r.  and  not  quite  5  oz.  in  the  latter,— the  difiference 
between  the  two  sexes  being  therefore  upwards  of  half  an  ounce.  ^\\c  jirex'alent  weights 
of  the  kidney,  as  <leduced  from  the  tables  of  Reid,  are,  in  the  adult  male  (160 
observations)  from  4i  oz.  to  6  oz.,  and  in  the  adult  female  (74  observations)  from 
4  oz.  to  6^  oz.  The  tables  more  recently  published  by  Peacock  give  still  higher 
average  results  as  to   the  weight  of  these  organs.     The  two  kidneys  are  seldom  of 
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equal  weight,  the  left  being  almost  always  hearfer  than  the  right  The  difference, 
according  to  Rayer,  U  equal  to  about  one  sixth  of  an  ounce.  The  actual  average 
difference  was  found  by  Reid  in  ninety-three  cases  (male  and  female)  to  be  rather 
more  than  one-fourth  of  an  ounce.  The  proportionate  weight  of  the  two  kidneys  to 
the  body  is  about  1  to  240. 

The  specific  tjravity  of  the  renal  substance  is,  on  an  average,  1*052. 

The  surface  of  the  kidney  is  smooth  and  has  a  deep  red  colour.  Its  form 
is  peculiar :  it  is  compressed  before  an*!  behind,  convex  on  its  outer  and 
concave  on  its  inner  border,  and  somewhat  enlarged  at  its  upper  and  lower 
endn. 

The  anterior  surface,  more  convex  than  the  posterior,  is  directed  some- 
what outwards,  and  is  partially  covereti  at  its  upper  end  by  the  peritoneum, 
which  is  separated  from  it  lower  down  by  loose  areolar  tissue.  The  duo- 
denum and  ascending  colon,  both  destitute  of  peritoneum  behind,  are  in 
contact  with  the  anterior  surface  of  the  right  kidney,  and  the  descending 
colon  with  that  of  the  left.  The  front  of  the  riglit  kidney,  moreover, 
touches  the  under  surface  of  the  liver,  and  that  of  the  left  the  lower  ex- 
tremity of  the  npleen.  The  potterior  surface,  flatter  than  the  atiterior,  and 
imbedded  in  areolar  tissue,  rests  partly  U[>on  the  corrospouding  ullar  of  the 
diaphragm,  in  front  of  the  eleventh  and  twelfth  ribs ;  partly  on  the  anterior 
layer  of  the  lumbar  fascia,  covering  the  quadrntus  lumborum  muscle  ;  and^ 
lastly,  on  the  psoas  muscle.  The  external  border^  convex  in  its  general 
outline,  is  directe<J  outwards  and  backwards  towards  the  wall  of  the  abdo- 
men. The  int^irnal  border^  concave  and  deeply  excavated  towards  the 
middle,  is  directed  a  little  downwards  and  forwards.  It  presents  in  its 
middle  a  longitudinal  finsxire  bounded  by  an  anterior  and  posterior  lip,  and 
named  the  hiius  of  the  kidney,  at  which  the  vessels,  the  excretory  duct,  and 
the  nerves  enter  or  pass  out.  In  this  hilux,  the  renal  vein  lies  in  front,  the 
artery  and  its  branches  next,  and  the  expanded  excretory  duct  or  ureter 
behind  and  towards  the  lower  part  of  the  hilus.  The  upper  end  of  the 
kidney,  which  is  larger  than  the  lower,  is  thick  and  rounded,  and  supports 
the  suprarenal  capsule,  which  descends  a  little  way  upon  its  anterior  sur- 
face. This  end  of  the  kidney  reaches,  on  the  left  side,  to  about  the  upper 
border  of  the  eleventh  rib,  and,  on  the  right,  half  a  rib's  breadth  lower.  It 
is  moreover  directed  slightly  inwards,  bo  that  the  upper  ends  of  the  two 
kidneys  are  nearer  to  each  other  than  the  lower  ends,  which  are  smaller  and 
somewhat  flattened,  diverge  slightly  from  the  spine,  and  reach  nearly  as  low 
as  the  crest  of  the  ilium.  It  may  here  be  remarked  that,  by  placing  the 
larger  end  of  a  kidney  upwards  and  its  flatter  surface  backwards,  or  by 
noticing  the  relation  of  the  parts  in  the  hilus,  the  side  of  the  body  to  which 
the  organ  belongs  may  be  determined. 

Varittiea. — The  kidneys  present  varieties  in  form,  position,  absolute  and  relative 
size,  and  number.  Thus,  they  are  sometimes  found  longer  and  narrower,  and  some- 
times shorter  and  more  rounded  than  usual.  Occasionally  one  kidney  is  very  small, 
whilst  the  other  is  proportionately  enlarged.  Ihe  kidneys  may,  one  or  both,  be 
iiiiuated  lower  down  than  usual,  even  in  the  pelvis. 

Instances  are  now  and  then  met  with  in  which  only  one  kidney  is  pre^nt,  the  single 
organ  being  sometimes,  though  not  always,  formed  by  the  apparent  junction  of  the 
two  kidneys  across  Ihe  front  of  the  great  blood-vessels  and  vertebral  column.  The 
united  organ  has  usually  the  form  of  a  crescent,  the  concavity  of  which  is  directed 
upwards,— hence  the  appellation  of  the  horse-ahoe  kidney.  Sometimes  two  united 
kidneys  are  situated  on  one  or  other  side  of  the  vertebral  column,  in  the  lumbar 
region,  or,  but  much  more  rarely,  in  the  cavity  of  the  pelvis.    In  other  very  rar^ 
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tkreQ  dlsttnet  gtandulnr  mojiis  har^  been  rr»utiil,  lUc  sapemnnicrmi-i'  r*Tjgui  Mif 
^lMi4  eiUier  In  front  or  on  one  ildo  of  ihe  verUiliral  oabmn^  or  in  ili«  {>cUi<  tmnty 

Sir%Ki*ire. — The  kiJnt^y  m  numxiinletl  hy  m.  proper  fibroin  ooAt,  whkk 
foruis  a  tbin^  iimooth,  tint  tirin  iiivOHtitieut,  cloitelj  covering  (be  oi^gftu*  li 
ooiiHittU  of  d^UHM  t]bri»-tirtioL\r  ti^uiit.%  togtither  with  Duraeroru  Hoe  ttl^ftte 
fibreK^  *Qii  can  easily  he  t-sru  otf  from  tho  aubfitiiucd  of  the  glAnd,  to  wbidi 
it  adher^a  by  minut«  proce***!?*  of  connective  ti»ju«  smJ  v«sst*li^ 

On  AftlitUri'^  opun  th^  kidney  by  n  tongitUiiiMal  «ocU<ni,  froju  its  out^r  10 
ita  iniier  bonier^  th«  flsMiir^  named  th»  hiin*  h  fnmxl  to  eittenfl  iKiiiie  db> 
tanoe  into  the  interior  of  tb0  organ^  forniiug  a  cavity  calli^d  the  K^it^iu  of  lb« 
kidDey,  into  thu  bottom  of  which  ttie  Hbroua  oomt  in  prolonged.  In  sncb 
a  nection,  alfto^  iim  eoiuaieitceuient  of  thu  e%cr«^iory^  duct  and  the  dlipodtiaii 
of  tlie  atibfitanot  of  the  o^gari  are  sef n  to  the  grQrite>«t  advantage. 

The  iiref<r,  or  excretory  duct  of  the  gland,  which  m  diUt^  at  its  upper 
end  m  it  approaehoa  the  hiJiis^  ir  seen  to  expand  within  the  fdniis  into  a 
fun nel-^h aped  oarity,  oompresied  from  before  backiwaTd^,  named  the  pelvic  of 
the  kidney.  WithiQ  the  sinua,  p^irtly  concealed  by  the  Teafteb^  the  petm 
divttlo^  unnally  into  three,  or  eocnetiiuas  only  two,  principal  ttibe^  which 
iiiibdidtle  into  sevural  anialler  tubes  named  tbe  calycej^  or  infinaiifmiiK 
These  calyc^^p  which  vary  in  number  from  fieren  to  thirteen  or  more,  form 
thort  fun  neb  limped  tuliet^,  into  eticU  of  which  a  papilla  of  the  renal  t^iib- 
alance  projeoti*  A  fiingla  calyx  often  surronuds  two,  i^me times  even  thtve 
papiU®,  which  are  in  that  CAse  unitt-'d  together  :  hence,  the  calyce'^  are  in 
general  not  «o  name  roue  as  the  papillj©.  The  apaoeu  between  the  caljcea  are 
oeoupied  by  a  eou$<tderablc  amount  of  fat,  imbedded  in  which  are  leeii  the 
main  brauchea  of  the  renal  ^eaaeia, 

Fif  flip.  Fif.  84?.— Plah  of  a  LoirorTrm^Ait  Simj- 

TioN  tneoucnT  ttir  PiCLVts  and  SuaarANCi 
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42,  the  oortieid  atiK&triiiee ;  h,  A,  broad  |mH 
of  two  of  tbe  pyt&iuM.la  of  Malpighi  ;  e,  e^ 
the  divkioiii  oF  Ibo  |.brlviB  hnincd  culjrt^es.  i*f 
infunrdjib'iilii,  laid  open  j  r'^  one  of  these  no* 
opf'ned  I  (/,  Bumtnit  of  the  pjn^mids  or  |J9t- 
piDnf  projecting  into  calji^ea  ',  r*  t^  section  ^if 
tho  narrow  part  at  two  pyramidfi  near  the 
enlyocB  ;p,  pelvis  or  enlarged  diviabns  <^  ihs 
nreter  witliin  the  kidney;  u^  the  UT¥t«r  ;  *» 
the  ainuB  ;  h^  the  falliii. 

Like  the  rest  of  the  ureter,  the 
pjivia  and  greater  part  of  the  calyoea 
consist  of  thrt^e  couta,  vik,,  a  strong 
eitemal  fibro  areolar  and  elastic  tuniCt 
which  l>ecomes  continuous  round  the 
ba'ieB  of  the  papilla?  with  that  part  of 
the  proper  coat  of  the  kidney  which 
is  continued  into  the  ninus ;  secondly, 
a  thin  internal  mneoas  coat,  which  h  rejlectod  orer  the  Fummit  of  each 
papilla  ;  and  thirdly,  between  these  two,  a  doable  layer  of  mnseular  fibres, 
longitudinal  and  circular.  Tlie  longituiUnal  ^bivB  are  lost  near  the  bafie  of 
the  calyx,  but  the  circular  flbresj  according  to  Henle^  form  a  continuous 
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circular  muscle  round  the  papillft  where  the  wall  of  the  calyx  is  attached 
to  it. 

The  s^ibstaiue  of  the  kidney  oonsists  of  two  parts^  the  medullary  and 
cortical,  differing  in  colour,  consistence,  and  structure. 

The  inter tial  or  medullary  substance  does  not  form  a  continuous  strac- 
ture,  but  is  collected  into  a  series  of  conical  masses  called  the  pyramids  of 
Malpighi^  the  bases  of  which,  directed  towards  the  surface  of  the  kidney, 
are  imbedded  in  the  cortical  substance,  whilst  their  apices  are  turned  to- 
wards the  sinus,  and,  projecting  into  the  calices,  form  the  papilUE  already 
mentioned.  There  are  generally  more  than  twelve  pyramids,  but  their 
number  is  inconstant,  varying  from  eight  to  eighteen.  The  medullary 
portion  of  the  kidney  is  more  dense  than  the  cortical,  and  is  distinctly 
striated,  owing  to  its  consisting  of  small  diverging  uriniferous  tubes,  and  to 
its  blood-vessels  being  arranged  in  a  similar  manner.  Towards  the  papil]» 
the  pyramids  are  of  lighter  colour  than  the  cortical  substance,  but  at  their 
base  they  are  usually  purplish  and  darker. 

The  external  or  cortical  substance  is  situated  immediately  within  the 
fibrous  capsule,  and  forms  the  superficial  part  of  the  organ  throughout  its 
whole  extent  to  the  depth  of  about  two  lines,  and  moreover  sends  prolonga* 
tions  inwards  (septula  renum,  or  columnas  Bertini)  between  the  pyramids. 
It  is  of  a  nearly  uniform  light  crimson  brown  appearance,  and  is  soft  and 
easily  lacerated  in  directions  vertical  to  the  surface.  When  so  lacerated, 
its  torn  surface  exhibits  a  columnar  appearance,  coarser  than  that  of  torn 
medullary  substance,  and  more  rough  and  irregular  ;  the  columnar  appear- 
ance arising  from  the  alternation  of  groups  of  straight  and  oonvolute<l 
tubules,  and  the  roughness  being  caused  by  the  convoluted  tubules  and  the 
intempersion  of  small  round  bodies  of  a  deeper  colour,  the  Malpighian 
corpuscles.  The  groups  of  straight  tubules  in  the  cortical  substance  are  con- 
tinued from  those  of  the  medullary  substance,  and  are  surrounded  by  the 
convoluted  tubes  into  which  they  pass,  not  only  on  their  sides  but  likewise 
at  their  outer  extremities,  so  that  no  straight  tubules  reach  the  surface 
of  the  organ  :  they  are  termed  pyramids  of  Ferrein.  The  Malpighian  cor- 
puscles are  imbedded  among  the  convoluted  tubes,  and  appear  disposetl  in 
double  rows  between  the  pyramids  of  Ferrein,  and  likewise  more  superficially, 
but  nowhere  reach  quite  to  the  surface. 

The  pyramidal  masses  found  in  the  adult  kidney  indicate  the  original  sepa- 
ration of  this  gland  into  lobules  in  the  earlier  stages  of  its  growth  (fig.  661). 
Each  of  these  primitive  lobules  is  in  fact  a  pyramid  surrounded  by  a  proper 
investment  of  cortical  substance,  and  is  analogous  to  one  of  the  lobules  of 
the  divided  kidneys,  seen  in  many  of  the  lower  animals.  As  the  human 
kidney  continues  to  be  developed,  the  adjacent  surfaces  of  the  lobules 
coalesce  and  the  gland  becomes  a  single  mass,  and  the  contiguous  parts  of 
the  originally  separate  cortical  investments,  being  blended  together,  form 
the  partitions  between  the  pyramids  already  described.  Moreover,  upon 
the  surface  of  the  kidney  even  in  the  adult,  after  the  removal  of  the  fibrous 
capsule,  faintly  marked  furrows  may  be  traced  on  the  cortical  substance, 
opposite  the  intervals  in  the  interior  between  the  several  papillse  with  their 
calices  ;  and  not  unfrequently  instances  occur  in  which  a  deeper  separation 
of  the  original  lobules  by  grooves  remains  apparent  in  the  adult  kidney. 

Tubuli  uriniferi, — On  examining  the  summit  of  one  of  the  papillae  care- 
fully, especially  with  the  aid  of  a  lens,  a  number  of  %piall  orifioea  may  be 
seen,  varying  in  diameter  from  iJo  th  to  ^^th  of  an  inc)i  '  »• 

quently  collected  in  large  numben  at  the  bottom  of  a  di 
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foveola  f«  uud  near  the  Bummit  of  the  papilla,  but  most  oommonlj  tlie 
Borface  is  piitod  over  with  about  a  score  of  minute  depressions  of  this  soil 
On  tracing  these  minute  openings  into  the  substance  of  the  pyramidsy  they 
are  discovered  to  be  the  mouths  of  small  tubes  or  ducis^  called  the  «rm»- 
frrovs  tubes  (tubuli  uriniferi),  which  thus  open  upon  Uie  sarface  of  the 
several  papilhe  into  the  interior  of  the  calicei. 

As  them)  tubuli  pass  up  into  the  pyramidal  substance,  they  bifiiroate  again 
and  again  at  very  acute  angles,  their  successive  branches  running  doee  to- 
gether in  straight  and  slightly  diverging  lines,  and  continuing  thus  to 
divide  and  subdivide  until  they  reach  the  sides  and  bases  of  the  pyramids, 
whence  they  pass,  greatly  augmented  in  number,  into  the  cortioal  suV 
stance,  whore  tbey  enter  the  pyramids  of  Ferrein.  These  straight  tubules 
continued  up  from  the  orifices  in  the  papillfe  are  sometimes  called  ducU  of 
Bellini :  they  are  largest  near  their  orifices,  at  a  short  distance  from  which, 
within  the  papilla^,  their  diameter  varies,  according  to  Huschke,  from  ~tli 
to  T^-gth  of  an  inch.  Further  on  in  the  pyramid  they  become  amaUer, 
measuring  about  ^th  of  an  inch  in  diameter,  and  then  do  not  diminish  as 
they  continue  to  bifurcate,  but  remain  nearly  of  the  same  uniform  average 
diameter. 

The  convolnted  tubes,  tubuli  coutorti,  which  form  the  greater  part  of  the 
cortical  substance,  and,  together  with  vessels  and  connecting  stroma,  the 
whole  of  its  outermost  portion,  vary  consiiierably  in  diameter,  but  they 
maintain  commonly  the  same  average  width  as  the  straight  tubes,  namely 
^tli  of  an  inch.  The  epithelium  in  the  convoluted  tubules  may  be  termed 
cubical  ;  it  dues  not  present  any  marked  contrasts  in  thickness,  but  in  some 
of  the  smaller  tubules  it  is  clear,  while  in  the  majority  it  is  turbid,  and 
with  its  cells  ill- defined. 

Besides  theHO  tubes,  long  well  known  to  anatomists,  attention  has  more 
recently  been  called  by  Uenle  to  the  presence  in  the  Malpighian  pyramids 
of  a  number  of  tubes,  which  may  be  roughly  estimated  as  having  only  a 
third  or  a  fourth  of  the  diametiT  of  the  others,  and  which,  after  descending 
between  the  larger  tubes  a  variable  distance  towards  the  papillss,  then 
turn  abruptly  and  reascend.  The  tubes  in  question  have  been  designated 
looped  tnbes  of  Heulo.  According  to  this  author,  the  small  diifer  from  the 
largo  tubes  not  only  in  size  but  in  the  greater  thickness  of  their  walls.  Hy 
the  action  of  diluto  hydrochloric  acid,  the  e^jt helium  of  the  large  tubes  is 
destroyed  and  that  of  the  looped  tubes  brought  into  view.  The  epithelium 
of  the  looped  tubes,  Heule  also  states,  is  clear  and  squamous  towards  the 
papillae,  but  towards  the  bases  of  the  pyramids  it  becomes  turbid,  like  that 
of  the  convoluted  tubules. 

ChrzonszczewHky,  while  he  both  figures  and  dcRcribes  looped  nriniferoos  tabes, 
considers  that  the  merit  of  having  discovered  them  rests  with  Ferrcln,  and  that  those 
described  by  llenlc  as  having  squamous  epithelium  are  really  blood-vessels.  Although, 
however,  it  is  admitted  that  loops  are  formed  by  blood-vessels  very  similar  to  the 
looped  tubes  of  Henle,  it  mu!«t  be  regarded  as  certain  that  loops  of  the  uriniferoos 
tubules  are  much  more  numerous  than  Chrzonszczewsky  is  willing  to  admit,  and  for 
aknowledjje  of  them  as  conntant  and  regularly  disposed  elements  of  the  renal  stme- 
ture  science  is  indebted  to  Ilenle. 

Imbedded  among  the  convoluted  tubules  are  the  Malpighian  corpuscles, 
the  structure  and  coniiectionB  of  which  must  be  taken  into  consideration, 
before  the  disputed  course  of  the  uriniferous  tubes  can  be  diricussed. 

The  Malpiyhian  corpuscles  are  small  bodies  of  a  rounded  or  slightly  ob- 
long  shape,   wliioh    have    an    average    diameter  of  j^th  of   an  inch,  but 
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ttomeiinjes  of  only  j-Jb*^  or  TT^th  of  an  incK     They  conauit  e&ch  of  a  mem- 
bruious  capBuIe^  Gontftiniog  a  tuft  of  blood- veeaelfl^     The  vfisoular  tuft  or 


PSMElTTATlOjf  Of  A  PABT  0» 
VHl  BTHAJilUt  AND  GOJfVC^ 
ItTYED  U  Ki  91 1  r  K  ROVS  T  tr  ]1&9 
WTTK  TIIK    QLl>MKJ)tULI    {ft-(iiu 

Pre7  ait^r  «  draw  tug  by 
UiJller). 

Ii„  /^i  iwf)  Inrgfi  stmigbi  tubcA 
in  Uit!  med  alkrjf  stib^tance  of  the 
pjriiiild ;  r^  ecrnvoluted  tubes 
with  i^eml  or  their  Unulua- 
tioni  ia  iho  MBlpighma  e^p^ 
i[ilc«  lu  io  ^  ;  a,  three  urteriea 
{HLuiDg  i]p  iLe  pyrvmid  and 
dividing  mta  branehes  bo  the 
glam«raU  ).  the  efferGot  ?e&aels 
ara  alM  r^pteaetited  and  the 
neivork  of  eapiltarieg   betveea 

ghmtr%du4  b  formrd  by  a 
amidl  tfJTci'fui  artery  break- 
ing up  at  once  into  a  tium^ 
l)«r  of  initiate  bnmclieii, 
which  poaioia  «imple  nu- 
cleated Wfills,  form  eonvts- 
liited  loops^  aud  &ro  r^ 
uuiied  in  a  singla  e^tT^nC 
feaaely  placed  c^lose  tii  tba 
aSWreiit  ;  the  furthi-r  his- 
tory of  the  afftisr^nt  and 
i^lTertnt  ? easels  will  be  de- 
scribed later.  The  capmiU^ 
by  which  the  glomerulus  la 
aurrotitided,  ia  farmed  of 
bomogeueoiis  nirnibraueu 
The  capaitle  r€C<iiv*id  the 
two  veands  at  one  part  ; 
and  at  another  it  h  eon- 
tinned  into  a  convoluted 
uriDirerous  tttbuk,  an  waf 
lint  pointed  out  by  Bow- 
flian,  Oerlach  iLud  oth^ni 
hftTo  conaidereil  that  it 
may  be  formed  on  one  aide  ; 
or  may  be  so  plaxxid  at  the 
«xtn?i]i#  i»oiut  of  a  looped 
tubule,  that  it  appoara  to 
be  oontinuoiiii  witb  two 
inbali  ;  but  it  ia  now  gene- 
rally admitted  r  a»  the  reHult 

of  hlling  the  tubes  both  by  injectionn  from  the  tireter  anil  by  estufiiilioii 
from  the  glom^rulij  that,  although  in  certain  an^vbibLa  they  may  befitaoud 
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lnter&lly»  iii  m%iiimAk  th»f  ftro  alwiiys  terminal,  cominniiiaiiimg  vHh  otia 
tubultf  outy.  The  interior  of  th^  eApRuIu  h  lineil  by  a  tnnspurpiit  df^lioMbe 
Bqiifouou^t  epitht^liuDi  ;  but  ihf*T*A  is  atUl  iiiucti  iiitT4.>reno0  of  opinion  as  to  tbfl 
ftHJitil  relation  of  (he  glomenilus  to  tho  ^pitbeliutn  withiu  the  c«p»ule.  Bow* 
tnnu  hfl3  iltf^cribefi  the  gloruenUu»  lui  hatigiog  linked  in  the  iuterit^r  of  th« 
cn|jiiiile^  ftud  presenting  iliUJi  thtt  greitieii  poAAible  faeilitf  for  the  fihratioii 
of  writer  from  itJi  Tensels  iuto  the  tubule  :  m  view  which  hms  been  supported  bj 
Ecker,  Henle,  an  J  oiheriL  Kulliker,  on  tiie  other  haiklf  has  observed  epithi^ 
Hum  Qu  ihe  free  extremity  of  the  glom^mliiSi  looking  ti> wards  the  esoiti- 
menciug  tubuk^  while  at  the  aidoa  he  mm  ^d  oulj  a  single  layer,  which  fatf 

Fif.  651. 


Pig.  65^2. 


FijC.  Gilt.— Tube H   MiiiPKiittAN   Capsules   iw  ^x^^sNBCTtoM   with   tuh    IlLDcvD.vK3EEt$ 
j^MD  UAinirEitoiia  TtreXi  ot  the  Hum^n  KiiixkT  (from  KdUiker  ftfler  BovrmadK    ^ 

tt,  termmation  of  no  mterlobulur  artery  ;  h^  nflVrent  ar^riea;  <;,  a  dfinaded  TiiEi?uInT 
gloiuprului  *  df  ef^Feai  ve^isel  ^  f.  two  of  Ihe  glomeruU  cuclosed  hj  the  Malpigliina 
eapBDlea ;  /,  uritiiferouB  tubes  aQDnected  With  them. 

Fig,  S52,^SEurDiAaaAiiltATtc3  EKf^niikirtfitmK  or  a  MALVi^nutr  Boi»f  in  its 

EKIiAtlLtN    TO  THY'    Ull{|ftrE]M>ir5  TCKE   (flOID  KolUktir),      ^^ 

a,  cftpsute  (if  the  Mubngblftn  My  oantJniioas  witb  fe^  the  tatmbraaA  proprxii  of  the 
toiled  urlniferotiji  tube;  i*^  o|iillit'1ii)m  of  tbe  Malpighmn  budj ;  d,  e[»itiidmm  of  ihe 
uriDiferoua  tube ;  e.,  detach ^  epithdium  ;  /,  afferuDt  vessel ;  ff^  efferent  veuel  |  A, 
coDToliiied  YcjiBck  uf  the  glomorulua, 

represents  aa  ailhereiit  on  one  side  to  tbe  glomeniluji,  and  on  the  other  to  tbe 
capAidar  wulL  La^^tly,  Isaacs,  Muli^chott^  and  Cbrzgh±i2czuw»ky  maiataiii  that 
the  gloun^rnlutt  and  the  capHule  have  each  a  separate  ooatin^  of  epitheliuin, 
aud  they  agreta  lu  stating  thitt  the  cells  of  the  layer  eov^orin^  thtr  glomemlua 
are  corvsiderably  larger  than  tboi^e  lining  the  capj^ule  ;  ChrEonazczewEky  i^- 
oommetidfl  iections  of  fros^u  kidneys  as  ahowitig  vt^y  perfectly  the  twolikymn 
in  nitu^ 


W  Orifjii 


b 


THE    UBINIFEROirS    TTBEa 


»»3 


Oritjm^  coufic,  and  tmhnedioni  of  the   nrinifei-mis  ttdmh^ — When  tli6 
tubuli  luinirttri  are  fi^Uovred  in  ih»ir  &ppiireut  oourBe^  tli«  strtiight  tubes  are 

Fig.  653. — PoRTit*N  Of  TUB  URrwirMioua  Tirii%  Fig.  i5X 

A,  portbQ  of  a  eonTolnted  iabe  from  the  ooTtl»1  tob- 
ifiiiM ;  B,  «plilielijil  cella  from  tbe  inleriur  of  Ibe  iub«, 
Magnified  TOO  dkui^tera. 

en^ilj  tmc«al>le  from  ilia  MMlpigbian  pjramids 

into  lh<$  pyramids  of  Ferreiiii  au'l   from  thc^ae 

into  the  tnbuli  contotti,     ThuB,  iift^r  the  obacr- 

vatioifA  of  Howuiiin  Iiavl  daiiioti.HtmteiI  the  con- 

n^ctiou  of  the  l^t^l^iigbian  corpnacles  with  the 

tubuli  coziLorti,  it  apptiarud  ttatural  to  believe 

that  tlio  tubuli  couiorti  at  one  exiretuity  com- 

meuced   in  CAp«ules  of  Malpighian  coTpitscles, 

ami  At  tbe  other  weru  ooutiuued  itito  straight 

tubules,  which  optined   at   the   suinmita   of  the 

papillx^.      It  appears,   however^  from   tba   con* 

current   leaiinionj  of  reoent  writern,  that  con- 

mdemble  com}>lexity  of  arrangement  iutarrenes  between  the  termitiationA  of 

the  straight  tul>4^a  and  iht  ootumeiicements  of  tha  tubuli  contorti^  with 

which  the  Malpigbiau  corpuscles  are  conoectcd. 

It  may  be  considered  as  certain   from  the  rei)oarcheii  of   Liidwig    and 


Fig.  65^. 


(from  Kailikerj,     ^ 

Of  1«T^r  tabes  or  papillary 
ditoU  ;  6,  iroAller  tobei  of 
H«nle ;  e^  blrKxl-VMA^Ia,  dta> 
tinguished  hj  tbcir  Aiitt^r  epi^ 
thiUiitiu ;  J,  aaclei  q{  the 
atroma. 


Zawaryiin  conducted  by 
means  of  injectionag  and 
from  ihoae  of  Schwei^ger- 
S«ld«l  by  means  of  isola- 
tion of  the  tubules  in  small 
animals^  that  the  tubuli 
ooutorti  which  commence 
in  the  Malptghian  cor- 
puscks  KTO  continued  into 
the  looped  tnbaa  of  Uenle^ 
and  that  these  open  into  the  stTal^ht  tubules  or  diioU  of  Bellini,  either 
direi^ly  or  through  the  iuterv^ention  of  eon  vol  u  ted  tubes  of  Junction  of 
Urgt-r  siie,  said  by  Sohwe^gtr-Seidel  to  be  always  present,  Acoonling 
to  Heiilo,  the  straight  tubuloa  turn  rather  &liarply  found  near  the  surface  of 
the  kidney,  and  again  course  inwarils ;  and  ihi^  appeiiranG«|  which  has  been 
c^trroborated  by  other  obsenrer^j  he  belli? vet  to  re«titt  from  anastomoses  of 
the  tubulea  in  archefij  two  and  two.    It  muat  be  regarded  m  A  queetion  itiU 


034 


THE   KIDNEYS. 


open  to  ditcupsioii  whether  all  the  nnaller  tubules  which  open  into  theie 
arohet  belong  to  the  convoluted  and  looped  tubulee  already  described,  as  it 
believed  by  the  greater  number  of  recent  observers,  or  whether  there  ia  not 
likewise,  as  is  held  by  Heule  and  Chrzonssczewsky,  a  set  of  amall  anasto- 
mosing tubules,  some  of  which  may  have  blind  extremitiea. 

Fig.  655.  Fig.  655. — Diagram  or  mm  Lroria 

IjRIiriFBBOUB     TUBPB     AHO      TBUm 
CONHBOTIOH  WITH  THE  CAPSULISOr 

THV  Qlomkbuu  (from  Soothey  sfttr 
Lodwig). 

In  the  lower  part  of  the  fij^ire  one 
of  the  larger  branching  tubes  is  shown 
0|>ening  on  a  fiapilla ;  in  the  middle 
part  three  of  the  looped  small  tabes 
are  leen  descending  to  form  their 
loops,  and  reasoending  in  the  medal- 
lary  substance;  while  in  the  upper 
or  cortical  part  two  of  these  tubes, 
after  some  enlargement,  are  repre- 
aented  as  becoming  oonvolated  and 
dilated  in  the  capsules  of  glomemlL 

According  to  Schweigger- 
Seidel  the  limbs  of  the  looped 
tubes  are  always  of  unequal  size, 
that  which  is  continued  into  the 
intermediate  tubes  being  the 
larger  of  the  two ;  and  he  divides 
the  loops  int-o  two  sorts,  one  in 
which  the  narrowest  portion 
forms  the  loop,  and  another  in 
which,  at  the  loop,  the  tube  ia 
of  the  diameter  of  the  larger  of 
its  two  limbs.  He  likewise 
points  out  the  existence  of  occa- 
sional capsular  dilatations,  where 
the  looped  tubes  meet  the  inter- 
mediate portions,  which,  as  he 
remarks,  may  explain  the  state- 
ment of  Moleschott,  that  he  had 
found  in  mammals  capsules  com- 
municating with  two  tubules. 

The  investigations  of  Chrzon- 
szczewsky  deserve  special  men- 
tion, on  account  of  the  novel 
method  to  which  he  resorted  for 
the  verification  of  his  views,  and 
which  promises  to  throw  much 
light  on  some  of  the  physiological  processes  as  well  as  on  the  minute  struc- 
ture of  animals.  This  method  consists  in  the  introduction  of  the  colouring 
matter  with  which  the  observed  vessels  are  to  be  filled  into  the  system  of  a 
living  animal,  either  by  direct  infusion  into  the  blood,  or  along  with  food 
into  the  alimentary  canal,  or  by  absorption  from  any  of  the  larger  serous 
cavities.      The  results  of  this  mode  of  oolouring   the   vessels   and  duota 
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hft^e  atra&ilj  been  noticed  in  iti  npplicatmii  to  tho  liver.     For  the  kidney 

Vhfzoa^zGZidwtky  made  u^te  of  the  CArminate  of  ftmmoniay  wLtch  ifi  freely 
eliaiiDabt<d  with  the  uriue.  In  order  to  obtain  a  full  ooloiiring  of  the 
blood -veaatfU,  ^rst  t)ie  renal  vein  a,  and  after  ward  a  the  arteries^  are  tied 
Boon  after  a  oeriain  portiou  of  the  coloured  fluid  has  been  introduced 
into  the  jngnlar  veiu  of  the  living  animal,  Tt>  obtaiu  a  cokuired  injt^otion 
of  the  nriiitfero\i!i  tubea,  the  aeimal  is  allowed  to  live  fur  about  an  bour 
after  the  sutroduetion  of  the  oarmiue  liquid,  and  then  the  ureters  are 
tied,  while  the  reual  bloo^l-veaaela  are  carefully  waj^hed  out  with  a  weak 
iiolution  of  common  fialt;  and,  iu  preiwrv^  the  ap&cimeiift  from  after-iu Ultra* 
lion  of  the  colour,  they  are  immersed  in  abeolute  aloohot  ncidulited  with 
gladal  aoetio  wdd. 


Fiif.  U7. 


Fig.  ^e. 


m^i^i 


W/y%^    -  ^ 


^ 


Fig.  ^£6.— TKA9STEBSE  SsOTlOW  0^  TWt   MEOUI.LART  BVWSfAMCM.  OW   lUK   FlttS 

The  drawing  repreaenti  a  small  pf>ttioD  af  the  ktdnej  of  ma  anlinal  into  which  cotMurbg 
laaiter  hod  hevn  infuatHi  JuriDg  life  aa  lu  tti  Hit  tbe  bliiod*  vessels,  bjr  wbicb  m^ut  tbe 
diBlitietioa  bei^f^eu  tti^m  atnl  the  uritiiferaua  tubes  bith  Imrg^  wa4  iiniiller  it  eatabliahed, 
§m  well  mM  by  the  dlffert^ut  chAracter  of  tht!  I  hi  lug  epitbelmm ;  the  SMtiati  in  made  near  |b$ 
ti»pilJa  ;  riH  the  larger  uriDiferoiis  tub^H  or  iube«  of  Bellini ;  rr,  the  atDaUnr  eritiiferviiii 
lub»  or  ]i>nped  inbei  of  Heale,  natiied  bj  Chmmt^eiffWskcjr  tubes  of  Fenrdn  ;  va,  Iba 
tua  letila  or  hr^^v  blood- T«as«l4 ;  c^  tbe  jioialL  v«iieLi  and  captll^rtei ;  i^  the  strvma* 

Ftg,  057p — Lakoer  Aifit  SitALiiKm  URiivrrxaous  Tqbis  from  TFri  Ms^oiM^ar 
StfitrrA.'ici  OF  TBS  Ffia*8  KinfimT  {iram  Chrzousicx^iPilLjJ. 

It  1 »  two  of  tb«  larger  tabes,  oonnected  bj  a  txaast efte  tube  at  2,  and  pmen  ting  a 
looped  arratigeineDt  «t  3  ;  from  this  pUco  two  sitiRllor  nriai^oi»«  liilieH^  4,  i,  are  H^n 
takiBg  theu-  origin,  aa  veil  ai  at  the  other  places,  fi,  $, 

Bh>od-rtAseh. — The  kidneja  are  highlj  TiaetUar,  and  receive  their  blood 
from  the  right  and  left  reual  arterieM  (pw  ^14)f  whiuli  &re  rvty  large  in  pro- 
portion to  the  eise  of  the  organs  they  supply*  Eaeh  renal  artery  diride« 
Lnto  four  or  fire  hnnchea^  which,  passing  in  at  the  iLilaa^  between  the  ?«ia 
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Fig.  653. 


aud  nreter,  may  be  traced  into  the  buiqb  of  the  kidney,  where  tliey  lie 
amongvt  the  iiifuudibula,  together  with  which  they  are  usually  imbedded 

in  a  quantity  of  fat.  Penetrating  the  mb- 
Btance  of  the  organ  between  the  papillje,  the 
arterial  branches  enter  the  cortical  aubaUnoe 
found  in  the  intervals  between  the  medullaiy 
cones,  and  go  on,  accompanied  by  a  ahettthing 
of  areolar  tiflsue  derived  from  the  proper 
coat,  and  dividing  and  subdividing,  to  reach 
the  bases  of  the  pyramids,  where  they  form 
archos  between  the  cortical  and  medullary 
parts,  which  however  are  not  complete,  and 
in  this  respect  differ  from  the  freely  anasto- 
mosing venous  arches  which  accompany 
them.     From  the  arches  smaller  interiobular 

Pig.  658.— Imjbotkd  Qloxisulus  fsox  Tua  nrsva 
PART  or  TUB  Cortical  substaitcb  or  the  Hobsb's 
KiDiTKT  (from  Kdlliker  after  Bowman).     V 

a,  interlobalar  artery  ;  a/,  afferent  artery  ;  atyia, 
convolated  vesaelB  of  tLe  glomerulai ;  e/,  eflbrent  or 
Btraight  arteriole  ;  h,  its  labdiritton  in  the  medul- 
lary Bubfttance. 

arteries  are  given  off,  which  pass  outwards 
between  the  double  layers  of  Malpighian  cap- 
sules which  intervene  between  the  pjrramida 
of  Ferrein ;  and  from  these  interlobular  arteries 
are  derived  the  afferent  arteries  of  the  glo- 
merulL  The  renul  arteries  give  branches 
likewise  to  the  capsule  of  the  kidney  which 
anastomose  with  branches  of  the  lumbar  ar- 
terieR,  and  that  so  freely  that  Ludwig  was  able 
partinlly  to  inject  the  kidneys  of  a  dog  from  the  aorta  after  the  renal  arte- 
ries liad  been  tied.  (See  also  Turner  as  cited  at  p.  417.)  Within  the 
glomerulus  the  afferent  artery  breaks  up  into  convoluted  branches  of  very 
small  fiize,  which  are  gathered  together  again  to  form  the  efferent  vesseL 
Tlie  efferent  vessel  is  so  far  comparable  with  the  vena  portss  of  the  liver 
that  it  breaks  up  again  into  capillaries,  which  form  a  close  honeycomb  net- 
work Burrouudiug  the  convoluted  tubules,  and  a  less  copious  network  with 
elongated  meshes  round  the  straight  tubes  of  the  cortical  substance.  Within 
the  medullary  substaDce  are  found  numbers  of  straight  vessels,  vasa  reeta^ 
which  lie  between  the  uriniferous  tubes,  and  at  the  bases  of  the  Malpighian 
pyramids  are  arranged  in  bundles  extending  inwards  from  between  the 
pyramids  of  Ferrein.  These  vessels  partly  break  up  into  capillaries,  from 
which  returning  veins  arine,  and  partly,  as  has  been  already  noticed, 
form  loops  similar  to  those  of  the  looped  tubules  of  Henle.  The  mode 
in  which  the  vasa  rocta  take  origin  has  been  made  the  subject  of  eon- 
f-iderable  discussion.  According  to  Bowman,  Kolliker,  and  Ludwig  and 
Zawarykiu,  the  vasa  cfferentia  from  the  innermost  glomeruli  are  larger 
than  the  others,  and  break  into  brushes  of  these  vasa  recta.  Arnold, 
Virchow,  Beale,  and  others  maintain  the  direct  origin  of  vasa  recta  firom 
the  renal  arteries  without  intervention  of  the  glomeruli     Buschke,  Henle, 
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and   Hyrtl  coDRider  that  they  take  origin  in  the  capillary  network  of  the 
zone  at  the  base  of  the  pyramids  {"  neutral  zone  ")• 


Fig.  659. 


Fiz.  659.— DiAORAK  showing  thb  Rvlatxov  of  thb 
Malpiqhian  Bodt  to  the  Orinifebuus  Duots  and 
Blood-vessels  (after  Bowman). 

o,  one  of  the  inter  lobaUr  arteries  ;  a\  afferent  artery 
passing  into  the  glomerolus  ;  m,  vascalar  taft  formed 
within  the  glomerulas ;  c,  capsule  of  the  Malplghian 
bodj»  forming  the  termination  of  and  oontinnons  with  t^ 
the  nriniferous  tnbe ;  e',  e^,  efferent  Teasels  which  suit- 
diyide  in  the  plexas  p,  surrounding  the  tube^  and  finally 
terminate  in  the  branch  of  the  renal  vein  e. 


Small  veins,  arising  by  unmerous  yenous 
radicles  from  the  capillary  network  of  the  kid- 
ney, are  seen  near  the  surface  of  the  gland, 
arranged  so  as  to  leave  between  them  minute 
■paces,  which  appear  nearly  to  correspond  with 
the   bases  of  the  so-called  pyramids  of  Ferrein. 

which  have  a  stellate  arrangement  (Htdlula.^  Verheyen),  joined  by  numerons 
branches  from  the  fibrous  coat  of  the  kidney,  end  in  larger  veins,  which  again 


These  vessels,  some  of 


Fig.  er.o. 


Fig.  660.— Longitu- 
dinal Section  of  a 
Part  of  the  Tubu- 
LAa  Substance  and 

THE    ADJACENT   CoR- 

TiCAL  Substance  or 
THE  KrDNET  (from 
Soothej). 

The  blood  -  yessels 
have  been  rainotely  in- 
jected, and  the  figure 
is  designed  principally 
to  show  the  origin  of 
the  yasa  recta.  A  A, 
ascending  arteries  di- 
vided longitudinally  ; 
C  V,  cortical  veins ; 
A  a,  transverse  section 
of  ana8t'>rootic  arch ; 
m,  Malpigbian  bodies  ; 
R,  vasa  recta;  MV, 
medullary  veins. 


unite  into  arches 
round  the  bases  of 
the  pyramids  of 
Malpighl  Here 

they     receive     the 
veins  of  the  pyra- 
mids,   which    com- 
mence in  a  beauti- 
ful plexus  round  the  orifices  of  the  tubuli  on  the  stirface  of  the  papillte. 
Venous  trunks  then  proceed,  in  company  with  the  arteries,  through  the 
oortical   euvelope    between   the   pyramids,    to   the    sinus   of    the   kidney. 
Joining  together,  they  escape  from  the  hilns,  and  ultimately  form  a  single 
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vein,  which  lies  in  front  of  the  artery,  and  ends  in  the  inferior  venft  eara 
(p.  474). 

Nerves, — The  nerves  which  have  been  traced  into  the  kidneya  are  smalL 
They  come  immediately  from  the  renal  plexus  and  the  lesser  splanchnic 
nerve,  and  contain  filaments  derived  from  both  the  sympathetic  and  cerebro- 
spinal systems.  They  may  be  traced  accompanying  the  arteries  to  their  finer 
branches,  but  it  is  uncertain  how  they  end. 

Intertuhidar  Stroma. — Between  the  tubules  and  vessels  of  the  kidney, 
although  they  are  dispoHed  closely  together,  a  certain  very  small  amount  of 
interstitial  matrix  ezints,  first  described  by  Qoodsir,  then  by  Bowman  and 
others,  and  to  which  attention  has  latterly  been  paid  by  a  number  of 
observers,  and  especially  by  Boer.  This  matrix  is  for  the  most  part  neariy 
homogeneous,  but  has  a  more  fibrous  character  in  the  vicinity  of  the  rami> 
fications  of  the  blood-vessels.  Fibres  are  likewise  described  by  Ludwig  and 
Zawarykiu  as  passing  round  the  Malpighian  corpuscles,  and  others  have 
been  seen  by  Honle,  coiling  round  the  tubes  of  the  medullary  substance. 
The  stroma  is  more  abundant  in  the  cortical  substance  than  in  the  gnater 
part  of  the  medullary  ;  but  according  to  Henle  it  is  very  abundant  towards 
the  apices  of  the  papillae.  Nuclei  and  connective  tissue  corpuscles  are  scat- 
tered through  its  substance.  It  is  much  more  abuudant  in  animals  than  in 
man,  and  in  the  human  kidney  it  is  more  apparent  in  the  young  than  in  the 
adult,  and  is  also  much  richer  in  corpuscles  ;  in  this  respect  resembling  the 
connective  tissue  generally. 

Absorbents, — The  lymphatics  of  the  kidney  are  numerous,  consiitting  of  a 
superficial  set,  and  of  deep  lymphatics  which  issue  from  the  hilus  wiUi  the 
blood-vessels.  According  to  the  researches  of  Ludwig  and  Zawarykin,  the 
stroma  of  the  kidney  forms  a  thick  network  of  freely  intercommunicating 
lymphatic  spaces,  guided  to  the  surface  along  the  tissue  round  the  blood- 
vessels. These  spaces  are  similar  to  those  previously  found  by  Ludwig  and 
Tomsa  in  the  testicle,  and  held  by  His  to  possess  epithelial  walls.  They  are 
most  abuudant  iu  tlie  cortical  substance. 

Among  wnth)(js  on  th*-  hidnfyt  the  following  may  be  here  referred  to : — Bowman,  in 
Philos.  Trans.  1842;  Toynbee,  in  Medico-Chir.  Trans.  1846;  Gerlach,  in  MUllcr'a 
Archiv,  1845  ;  Johnson,  article  Ken,  in  Clyclopsddia  of  Anat.  and  Phys. ;  Isaacs,  in 
Trans.  New  York  Ac-ad.  of  Medicine,  vol.  i.,  1857  ;  Henle,  Zur  Anatoroie  der  Niere, 
Oottingen,  1 802,  and  iu  Handlmch ;  Ludwig  and  Zawarykin,  in  Wiener  Kais.  Acad. 
Sitzungabericht,  vol.  xlviii.  18G4  ;  Chrzonszczewdky,  in  Virchow's  Archiv,  zxzi.  18($4; 
Schweiggcr-Seidcl,  Die  Nicrc  des  Menftchen  und  der  SaUgethiere,  Halle,  1865;  Soathey, 
in  St.  Bartholomcw'H  Hosp.  Reports,  1865;  also,  on  the  stroma,  Ooodsir,  in  Lond.  and 
Edin.  Journ.  of  Med.  Science,  May,  1842;  and  Beer,  Die  Bindesubstanz  d.  Menschlichen 
Niere,  Berlin,  1859. 

Devdopnient. — The  development  of  the  kidneys,  and  also  that  of  the  suprarenal  cap- 
sules, will  be  described  kitcr  with  that  of  the  gcnito-urinary  organs. 

The  Urine. — This  is  a  complex  and  somewhat  variable  fluid,  containing  in 
solution  animal  substances  characterised  by  having  a  large  amount  of  nitrogen  in 
their  composition,  and  derived,  it  would  seem,  from  the  waste  of  the  tissues;  also 
saline  substances,  and  adventitious  matters  which  have  been  introduced  into  the 
blood.  The  average  quantity  secreted  daily  is  from  80  to  40  fluid  ounces.  Its  specific 
gravity  varies  in  health  from  1*015  to  1030,  the  average  standard  being  1*020.  It  is 
slightly  acid  in  its  reaction,  and  contains  some  mucus  and  epithelium.  A  thousand 
parts  of  ordinary  urine  uRually  contain  933  parts  of  water  and  67  of  solid  matter. 
The  researches  of  Bowman  upon  the  structure  of  the  kidney  in  man  and  animals, 
render  it  probable  that  the  solid  urinary  constituents  are  secreted  by  the  tubuli,  and 
that  the  watery  part  of  the  urine  simply  transudes  through  the  vessels  of  the  glomeruli. 

The  following  analysis  of  the  solid  contents  of  the  urine  is  from  Lehmann,  but  it 
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must  be  considered  approximative  oulj,  «mee  the  pro|»Qrtloxi  of  tke  infredknta  h 
li«1>I«  lo  g^reat  TariatiQa  in  dopendeDGe  upon  food^  exereUei  and  other  condition* : — 
Urea  ,*-...,-    4&*d8 

Uric  BPid  ,,♦♦,», 

E3ctnu:tive  maitermi  ammonmcal  salts,  ftad  chloride  oftodtam 
Alkaline  sulphalei .«,... 
Alkfllinc  tihoHpb&tei     ...•*. 
Phosphates  of  lioie  tind  magnesia 
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Ajuang  the  ci tractive  mattere  are  ktmtluej  kreatinlne,  and  hlpptiric  add. 

Sl]PRAREKi.L    D0DIE3. 

Th^  ifupfarffutl  bodies  or  capjfHlt^f  or  BtiprartDal  glandn  (capsula*  atmhi^ 
lAXuts  Kcu  xenm  auf^Qeiituriati  of  old  auivtomUts),  ar#  two  flattened  bodieia, 
each  of  which  hm  a  somewhat  creocanttc  or  bent  triangular  shape,  And  sur- 
BUMints  ^m  corresponding  kidney,  Tbo  upper  border,  convex  and  thin,  is 
oflen  eonsiderably  elevated  in  the  middle  &o  as  to  farm  two  sidea  of  a  tri- 
aii|;l«i  The  lower  border  i»  concave^  aad  reats  upon  the  anterior  and  Iciner 
part  of  the  aumtnit  of  the  kidnef ,  to  which  it  is  connected  by  loose  areolar 
tiastie  '.  it  is  thicks  aud  almost  always  deeply  grooved.  The  poderwr  anr- 
face  reals  upon  the  diaphmgm,  Itt  anteriar  surface  ia  covered  on  the  tight 
side  by  the  liver^  and  on  the  left  by  the  pancreas  and  spleen  :  it  presenta  an 
irregular  fissure  uanied  the  kilns j  from  which  the  suprarenal  vein  emerges. 
The  right  capsule,  like  the  right  kidney^  ia  placed  lower  down  than  the  left^ 

Tbe  sapraret^al  Cjip^ules  vary  in  size  in  difierettt  iudividuaU,  aud  the  left  ia 
usually  somewhat  narrower  at  its  basej  but  longer  &am  above  downwania, 
and  larger  than  the  right*  Th^*y  measure  froni  an  inch  and  a  quarter 
to  an  inch  and  three- quiiirters  in  height,  and  about  au  inch  and  a  quarter  in 
width  ;  thtjtr  thickness  ia  from  two  to  three  linea.  The  weight  of  each  in  the 
adult  h  from  one  to  two  dracho^a. 

Befiides  a  covering  of  areolar  tiasue  tnired  frer^uently  with  much  fat^  the 
suprarenal  cap^^ulea  haire  a  thin  6brous  investment.  Externally,  they  have 
a  yellowish  or  browjiish-yeUow  dolour^  When  divided,  they  are  seen  to 
oonjdi$t  of  two  ^substances  ;  one,  ej^tirtMJtt  or  mritcaff  is  of  a  deep  yellow 
eolouT,  6rm  and  striated,  and  forms  the  principal  mass  of  the  organ  ;  the 
other,  inter nal  or  miduUanj^  is  in  the  adult  of  a  dark  brownish- black  hue, 
and  so  soft  and  pulpy  that  some  anatomists  have  erroneously  described  a 
fiavity  within  it, 

Thu  fihr&tis  investrMfd  ia  so  intimately  connected  with  the  deep«r  parts 
that  it  cannot  be  removed  without  lace  rati  ug  the  aubjaoent  structure.  Jta 
deeper  layers  are  destitute  of  elastic  fibres,  and  are  particularly  rich  in 
nuclei  :  they  are  continuous  with  the  septa  which  enter  into  the  fonnation 
of  the  snbatance  of  the  organ « 

The  coriicci^  part  of  the  suprarenal  body,  examine  with  a  low  magni^ 
l^ing  pow^r,  is  seen  to  consist  of  stroma,  in  which  are  imbedded  columnar 
and  retictdated  masses  measuring  on  an  average  .-^th  of  an  indi  in 
diameter,  arrnuged  verttcatly  to  the  surface  of  the  organ,  and  containing 
dellular  constituents.  In  the  deepest  part  of  the  cortex,  however,  the 
colour  if)  darker,  and  the  columnar  arrangement  is  lost,  the  stroma  being 
mure  equally  scattered  ;  atid  immediately  beneath  the  librous  coat  there  is 
another  very  narrow  layer  in  which  the  stroma  forms  oval  spaoea,  of  which 
it  is  difficult  to  say  wb ether  they  communicate  with  the  extremities  of  the 
eolnmns  or  not*   These  inner  and  outer  layers  have  been  named  by  J.  Arnold 

ipccttvtity  zona  reticnlaris  and  zona  glomeruloia,iibiLe  \w  v^^^s^  \^^  X^^Em, 


Tfaii  figare  fthowt  the  Ic^bulAt^d  farm  of  ih«  foetal  kidnej,  r ;  fi  tlie  ivnaX  mricTf  sad 
Tern  ;  I't  tht:  ureter ;  i,  tbe  eupror^nal  ca|isule,  the  lettt^r  b  phi^ed  near  the  aulcnt  la 
wlikii  tb@  Ur^6  reiufi  (if'j  Are  6eeu  dWiiliug  itnd  dipping  into  the  LDti^rigr  of  the  orgTUi* 

Fig.  662. — Seotioks  or  thb  StrpKARiirii*  Bodt. 

A,  Tel'tif^l  Ecfiiion  of  ibe  eaprarenal  brnlj  of  n  foitttii^  tvitje  the  natural  Eize,  ^bowing 
the  biwcr  notch  ly  wbioih  it  raaU  oa  the  summit  of  the  kidney,  and  the  imk^rior  notch  by 
which  the  Teins  penetrate,  together  with  the  distincrtiun  b€?twveii  the  mcidiilitkiy  and 

Bj  longituditiRl  BectioE  ©f  the  oortical  sabatance^  showing  tbe  eapinlea  cout^iuog 
n«d«Bted  celU  and  iDtcrtoniog  blood -veaaelff,  ^^  The  figore  represenU  a  small  fragmeat 
of  A  leetion  mftde  perpendicularly  to  the  flnrljice  in  a  aupmrenal  bod/  nf  wbii^h  the 
blood- vessels  were  jfiirttAUj  injeeted^  a,  une  of  the  auperficial  laaaaea  of  ccUa  (in  the  zomi 
{slomertrlosa  of  J.  Arnoltl) ;  a\  one  of  tbe  longer  masjieB  slightly  deeper  (lona  f&sdeuluta); 
b^  bkod-veaselfl  runntng  Iti  the  ^ptn  of  conueciiTe  ti^ue  between  the  cell  masses  in  & 
^rt  of  tbe  apecuuea ;  c,  connective  liaime  and  abe^tb  sub.'^tttnee  on  the  wnthm  ;  ^^  coti- 
nt!ctiTe  tiiaiie  of  the  septa  ;  thia  6garet  though  true  to  tiature  in  the  repredenbalbn  of  the 
Efivenii  textaiea,  is  eo  f&r  dkgnuuiOAiie  that  the  apfu?e  occupied  by  the  shorter  muam  ttf 
e^lla  towards  tbe  Burfnce  iw  propoTtioiuilly  too  small. 

are  ptvl>ably  only  modification 9  of  tbe  i»ama  structure.  The  contents  of  tbe 
fctronia  oonisifit  of  nucleua-lik**  bodies  from  ~tli  to  ~i\k  of  an  iuch  in 
diameter,  niiied  *ith  minute  yellowish  granules,  aod  oily  particlea  with 
granular  matter  adteriiig  to  them,  together  with  large  groups  of  doaely  set 
nucleated  cclk  contaiuiug  granular  matttir  and  oily  niokculea.  The  cells 
vary  froru  ji7^,th  to  |-^'j7,th  of  an  inch  in  aiao,  and  tlieir  oppo«iug  aides  are 
somewhiit  fattened,  gitiug  them  the  form  of  irregular  polyhedra :  the  larger 
cells  fti"e  most  loaded  with  oil-glob ulea.  In  many  instaucea,  probably,  the 
ftp  pea  rail  ce  of  free  nuclei  and  oil-globules  Is  to  bo  explained  by  cell' walla 
being  ruptured  or  remaining  unrecogulijcd. 
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Acconling  to  Simon,  the  columns  consist  of  distinct  tubes  with  a  limiting 
membrane  ;  Ecker  and  others  affirm  that  no  ooutinuous  tubular  cavities 
exist,  but  that  rows  of  closed  vesicles,  many  of  them  oval  in  shape,  and 
overlapping  each  other,  are  placed  in  such  manner  as  to  resemble  tubes  ; 
while  Gray  believes  th^t  the  walls  of  adjoining  vesicles  are  sometimes  re- 
moved by  abRorption,  so  that  tubular  cavities  are  formed  by  the  coalescence 
of  neighbouring  vesicles.  Kolliker,  however,  and  other  observers,  main  tain 
with  more  correctne^ts,  that  the  so-called  vesicles  are  merely  loouli  or  cavities 
in  the  stroma  of  the  organ,  possessing  no  distinct  limitary  membrane,  and 
producing  the  appearance  of  a  tubular  Htructure  by  their  apposition  in  linear 
series.  The  small  arteries,  entering  from  the  surface,  run  parallel  to  thesQ 
columns,  frequently  anastomose  together  between  them,  and  surround  each 
row  of  vesicles  with  a  fine  capillary  network.  Small  bundles  of  nerves 
pass  inwards  in  the  septa  between  the  columns  to  reach  the  medullary  part 
of  the  organ,  and  their  fibres  begin  to  spread  out  in  the  sona  reticularis, 
but  do  not  appear  to  be  distributed  to  the  cortical  substance. 

The  medullary  part  of  the  suprarenal  capsule  is  separated  firom  the  cortical 
part  by  a  layer  of  connective  tissue,  the  fibres  of  which  are  parallel  to  the 
two  parts,  and  allow  them  to  be  easily  separated  one  from  the  other  in 
sections  prepared  for  the  microscope.  In  the  thinner  parts  of  the  adult 
organ  there  i^  no  medullary  part,  or  it  has  shrunk  away,  and  the  layer  of 
connective  tissue  referred  to  is  found  separating  the  deep  surfaces  of  two 
opposed  portions  of  the  cortical  part  ;  but  in  the  young  state  the  dis- 
tinction of  cortical  and  medullary  probably  extends  throughout  the  whole. 
The  medullary  part  is  traversed  iu  the  centre  by  venous  trunks,  which 
receive  the  whole  of  the  blood  which  has  passed  through  the  organ.  The 
stroma  is  delicate,  arranged  in  a  reticular  manner;  the  pulpy  substance  which 
lies  in  it  is  ditticult  of  examiuation,  but  consists  of  cells,  differing  from  those 
of  the  cortex  in  being  destitute  of  oil-globules,  and  some  of  them  branched. 
The  bundles  of  nerves  which  pass  through  the  cortical  substance  run 
between  it  and  the  medullary  substance,  and  then  form  a  copious  interlace- 
ment which  extends  through  the  whole  of  the  medullary  stroma.  According 
to  Leidig  and  Luschka,  the  cells  of  the  medullary  substance  are  ganglionic ; 
and  Lui^cbka  states  that  he  has  found  them  connected  both  one  with  another 
and  with  nerve- fibres  ;  but  this  view  still  requires  confirmation.  Moers, 
while  he  denies  that  the  cells  of  the  medulUry  parenchyma  are  nervous^ 
describes  ganglia  on  the  nerves  where  their  bundles  begin  to  break  up» 
The  medullary  substance  receives  its  blood  by  the  continuation  inwards 
of  the  capillary  network  of  the  cortex,  the  blood  from  which  is  collected  by 
venous  radicles  which  open  into  the  stems  in  the  centre  of  the  organ. 

Vea^eJft. — The  suprarenal  bodies  receive  arteries  from  three  sources,  viz.,  from  the 
aorta,  the  phrenic,  and  the  renal  arteries.  The  distribution  of  their  capillary  vessels 
has  already  been  mentioned. 

The  veinA,  which  pass  out  from  the  centre,  are  usually  united  into  one  for  each 
organ.  The  right  vein  enters  the  vena  cava  inferior  immedbtcly,  whilst  the  left,  after 
a  loneer  coarse,  terminates  in  the  left  renal  vein. 

The  lyinjthaticj*  are  imperfectly  known.  Kulliker  has  seen  a  few  small  trunks  upon  the 
surface  ;  and  I.uKchka  has,  in  addition,  obtterved  others  emerging  from  the  interior  iu 
company  with  the  vein. 

^\>nr«.— The  ncrvcR  are  exceedingly  numerous.  They  are  derived  from  the  Rolar 
plexus  of  the  sympathetic,  and  from  the  renal  plexusc*!.  According  to  Ikrgmann, 
some  filament<<  come  from  the  phrenic  and  pneumogastric  nerves.  They  are  made  up 
mainly  of  dark-bordered  white  fibres,  of  different  sizes,  and  they  have  many  small 
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ganglia  upon  them  before  entering  the  organ.  The  nenres  are  ecpeclallj  nnmenNU  in 
the  lower  half,  and  inner  bonier. 

Accesnttry  suprarenal  capsules  are  occasionally  met  with,  attached  bj  coniiectife 
tissue  to  the  main  bodies;  and  varying  from  a  small  size  up  to  that  of  a  pea. 
According  to  Duckworth,  they  possess  no  medullary  part 

On  the  subject  of  the  suprarenal  capsules  may  be  consulted, — Ecker,  Der  feinere  Baa 
der  Nebenuiercn,  Braunschweig,  1846 ;  Simon  on  the  Thymus  Gland ;  Frey,  article 
**  Suprarenal  Capsules/'  in  Cyclop,  of  Anat  and  Phys. ;  Harley,  in  the  Lancet,  June, 
1858;  Duckworth,  in  St.  Bartholomew's  Hosp.  Reports,  1865;  Moers,  in  Vinshov*! 
Archiy,  18(34,  vol.  xxix.  p.  836 ;  J.  Arnold,  Virchow's  Archiv,  1866,  voL  xxzv.  p.  W; 
Leidig,  Kollikcr,  Ludchka,  and  Henle,  in  their  Handbooks. 

i^tf/»dio7i.— Nothing  is  known  positively  with  regard  to  the  functions  of  the  rapm- 
renal  capsules.  The  opinion  which  has  met  with  most  acceptance  among  physiologists 
is  that  these  bodice  l>eloDg  to  the  class  of  blood-vascular  glands,  and  exert  some  influence 
upon  the  elaboration  or  disintegration  of  nutritive  material.  Bergmann,  however,  who 
was  the  first  to  point  out  the  richness  of  their  nervous  supply,  suggested  that  they 
were  parts  of  the  sympathetic  nervous  system,  and  in  this  opinion  he  has  been  followed 
by  Jjcidig  and  LuHchka ;  while  KoIIiker  states  that,  upon  anatomical  grounds,  he  is 
inclined  to  consider  the  cortical  and  medullary  portions  as  functionally  different ;  the 
former  belonging  to  the  group  of  vascular  or  ductless  glands,  the  latter  appearing  to 
be  an  apparatus  appertaining  to  the  nervous  system.  Brown-S6quard  found  that 
injuries  to  the  spinal  cord  in  its  dorsal  region  produced  congestion  and  subsequent 
hypertrophy  of  the  suprarenal  bodies.  Addison  has  shown  that  a  bronzed  tint  of 
skin,  together  with  progressive  emaciation  and  loss  of  strength,  is  to  be  found  in  con- 
junction with  various  forms  of  disease  more  or  less  involving  and  altering  the  atmcture 
of  these  bodies. 


THE    URKTER8. 

The  ureters  are  two  tubes  which  conduct  the  urine  from  the  kidneys  into 
the  blad<ler.  The  upper,  dilated,  funnel-shaped  commencement  of  each  iu 
the  pelvis  of  the  kidney,  into  which  the  calicos  pour  their  contents,  has 
already  been  described.  Towards  the  lower  part  of  the  hilus  of  the  kidney 
the  pelvis  becomes  gradually  contracted,  and  opposite  the  lower  end  of  the 
gland,  assumiug  the  cylindrical  form,  receives  the  name  of  ureter.  These  tubes 
extend  downwards  to  the  posterior  and  under  part  or  base  of  the  bladder, 
into  which  they  open,  after  passing  obliquely  through  its  coats. 

The  ureters  measure  from  fourteen  to  sixteen  inches  in  length,  and  their 
ordinary  width  is  about  that  of  a  goose  quill.  They  are  freqaently,  how- 
ever, dilated  at  intervals,  especially  near  their  lower  end.  The  narrowest 
part  of  the  tube,  excepting  its  orifice,  is  that  contained  iu  the  walla  of  the 
bladder. 

Each  ureter  passes,  at  first,  obliquely  downwards  and  inwards,  to  enter 
the  cavity  of  the  true  pelvis,  and  then  curves  forwards,  and  inwards,  to 
reach  the  side  and  base  of  the  bladder.  In  its  whole  course,  it  lies  dose 
behind  the  peritoneum,  and-  is  connected  to  neighbouring  parts  by  loose 
areolar  tissue.  Superiorly,  it  rests  upon  the  psoas  muscle,  and  is  crossed, 
very  obliquely  from  within  outward^,  below  the  middle  of  the  psoas,  by  the 
spermatic  vessels,  which  descend  iu  front  of  it.  The  right  ureter  is  close  to 
the  inferior  vena  cava.  Lower  down,  the  ureter  passes  over  the  common 
iliac,  or  the  external  iliuo  vessels,  behind  the  termination  of  the  ileum  on 
the  right  side  and  the  sigmoM  flexure  of  the  colon  on  the  left  Descending 
into  the  pelvis,  it  enters  the  fold  of  peritoneum  forming  the  corresponding 
posterior  false  ligament  of  the  bladder,  and,  reaching  the  side  of  the  bladder 
near  the  base,  runs  downwards  and  forwards  in  contact  with  it,  below  the 
obliterated  hypogastric  artery,  and  is  crossed  upon  its  inner  side,  in  the  male. 
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hf  the  voB  deferetiB,  wbieli  pftsies  down  between  the  ureter  and  iha  blAdder. 
In  ib^  female,  the  ureters  run  ^ODg  the  eides  of  the  cervix  utm  and  upper 
|>Art  of  the  vagiua  t>«»fure  reaching  the  bladder. 

Havmg  re^ttc^ed  the  ba^e  of  the  bladder,  about  two  inches  apart  from  one 
another,  the  ureters  enttir  it»  coat;^,  and  ruuuing  obliquely  through  them  for 
about  three- quarters  of  au  ioch,  open  at  length  upou  th^  inner  surface  bj 
two  narrow  aud  obli  [ue  alit-Iike  openings,  which  are  idLui&tecI,  iu  the  maldp 
about  an  inch  and  a  hjilf  behind  the  prostate,  aud  about  the  same  distance 
from  each  other,  Thia  oblique  parage  of  the  ureter  through  t!ie  veaical 
walla,  while  alloMring  the  urine  to  flow  iuin  the  bladder,  has  the  eflfect  of 
prerenting  iter  return  up  th^  ureter  towards  the  kidney. 

fitmcture. — The  walij*  of  the  ureter  are  pinkish  or  bluiah  white  in  oolour. 
Thisy  consist  extorunilf  of  a  den^,  6^0)^  areolar,  and  elastic  ooat,  which  in 
qua<:lnipeila  deddeilljr  contrHcta  when  artifichdly  irritated.  According  to 
Huacbke,  it  po^^ea^a  two  lay  era  of  longitudinal  hbres  :  Ueiilo  lindA  only  an 
inner  longituJinat  and  au  outer  circular  layer  ;  whUe  Kolllker,  who  formerly 
describe  J  the  circuUr  and  outer  longitudinal  layers  aa  the  only  lfi}rera 
found  tixeept  in  immediate  proximity  to  the  bladder,  uow  admits  the  lunejf 
longitudinal  and  circular  aa  the  prin- 
cipal biyers,  ou  Heido'a  authority,  aud 
•tatc^  that  the  longitudinal  fibrea  external 
to  the  circular  layer  are  absent  at  the 
npper  part  of  the  tube. 

Fig.  €03.  — EpiTuKtita   from   Tttg   Fjn,Tiii   o» 
THK  Hi'XAiT  KiuvKT  (fr^tu  Kt^lJiker).     ^ 

A,  diffeneal  kinds  of  C|iltheiial  oetls  i«psrated  ; 
B^  the  SAjae  in  tito. 

Internally,  the  ureter  ia  line<l  by  a  thin 
and  smooth  viucou^  ffwmhianr^  which 
presents  a  few  longitudinal  fvld;^  when 
the  urt^t^r  is  laid  open.  It  is  prolouged 
atmve  upon  the  papiU^  of  the  kidnt^^y, 
and  below  becomes  continuous  with  the 
lining  nmmbrane  of  the  bludder.  The 
epithelium  is  of  the  spheroidal  or  triiri* 
nitional  character,  iftraiified,  and  con* 
taining,  besides  n^unded  cells,  others 
cylindrical  and  branched  (Kiilliker  and 
Luflchka). 


""fl 


IV/wW.*,— The  urcler  h  rap  plied  wHli  blood  from  small  hrnnehes  of  th**  reual,  th 
speTmaiia,  the  intemat  iliac,  and  the  laferior  vmcal  arteries.  The  ^tdtkA  end  ta  rarlga 
tki^ighhauHag  resicli. 

The    a«rref   ogme    from    the    inferior  metcnteric^  spennatii?,  and    hvpoga^lrii^ 
ptejrn^eN. 

t'rtnVfiV*. — Souiclimea  Ihure  h  no  riiRnel-iihiiped  expiin^lon  of  the  nrettT  nt  lU  npfwr 
end  into  a  pelviei,  hut  the  calice«^  nnitc  mU:i  two  or  more  narmw  Inbest,  wliieh  aflerward» 

to  form  ttie  nreter.     Oi^oisioniilljrttho  Fcpuraiinn  of  the^c  two  tnlie^  eontinfifA^| 
dewn  than  ui^iuaU  >nd  circn  reaches  a^  low  ms  thii  bliuldar,  ia  which  caie  th^| 
nr^er  i*  do u hie.     la  rare  i*a»e»,  a  tripKe  nreler  h«A  been  met  with. 

In  InnUtkci^n  of  long-continued  olifliruction  to  the  pttmMgt  of  ihe  urine,  the  uretera 
oaallj  become  cnormonnlj  dilat^i  and  their  c^icning  into  the  Idadder  becomes 
io  as  to  loit  iU  valirular  action^ 


TUTS   UEIXARY    BLADDER. 


THS    UEi:?rAllY    BLADDIOl. 


The  vrinary  Mnddtr  (vesica  urinaria)  is  a  hollow  membrauoaa  an-l 
moacukr  viscua,  which  receive*  the  imne  ponrfKl  into  It  throuj^b  th^  urpfcers, 
TtttAitiH  it  for  a  longer  or  shorter  period^  and  Bnally  expeU  it  ihrotii^h  Ihe 
urethra 

Duriiig  mttmcf  it  h  pTriform,  and  lieti  chiefly  in  the  ftbdomen,  but  in  the 
adult  It  is  dtu&ted  in  the  pelvic  cavil;  behind  the  ptibeii  and  in  the  malet, 
111  fFont  of  the  rectum  ;  in  the  female^  it  ia  eeparatt^  from  the  reetntn  hj 
the  uterus  and  vagina* 

The  M^e  and  Bhape  of  the  bladder,  its  position  in  the  abclooiino-peVrie 
oavtfry^  and  ita  reUtiona  to  ^nrronnding  partaj  vary  greatly,  according  to  its 
state  of  dtatenBiou  or  oollapiM).  Wlieu  qnite  empty,  th^  bladder  Hea  deeply  in 
the  p^lvia,  iiud  in  a  Viirtic^il  anttfro-poaterior  section  prcsenta  a  trlaD^lur  ap- 
pearance^  beitig  flattened  before  attd  behind,  having  lU  b&se  turned  dowitwftnla 

T\^,  mi. 


wig,  564. — LiTiiuti  ViKw  ujf  THK  VisoKuA  Of  THR  Mai^e  Pelti^  (flfter  QuaiftV 


The  kft  OS  ilium  ha«  be  n  diBfti  tienUterl  from  Ihe  ^crum,  the  h  pin  dub  proe^as  of  the 
Ts^binm  cut  ibrougb,  and  tlie  pnbes  divided  to  the  left  of  the  syiupbyais  ;  a,  the  bbtlder  t 
If,  h\  the  rectum  ;  r,  membriknuus  {uirt  of  the  urethra  i  d^  eeetion  of  Ihe  left  «ruR  or 
corpus  cavern U3sum  \  ^^  bnlb  or  tb€  spongj  b^nlj  of  Ibe  urethra  ;  /,  Cowper^a  ghrid  ;  £/, 
fifCtlun  of  ibe  bnJy  of  the  pnbes  ;  /i,  epbinErter  ani  muscle  ;  *\  part  of  tbe  left  ViS 
defereua  ;  la,  Articular  surfjufe  of  tbci  sacrtnii  ;  n,  divided  a|jine  ^f  the  i^cliinm  \  a, 
ociopyjc ;  Pt  prnalatc  i^Iaud  ;  r,  r,  periktaeuni  ;  r'^  recto-vesica!  p^uicb  ;  it,  lefi  ureter ;  r, 
left  vesicula  ieiuiaalis. 


and  haL'kwardfl,  whili*t  ita  ap^x  neache»  up  behind  the  symphysis  pubis  (fig. 
()01)k  The  surfuces  naratMl  interior  and  posterior  have  thnii  a  eunsid«rable 
inclination.  Whtn  modtirately  fnll,  it  is  still  cont^uned  within  thts  pelvic 
cavity,  and  ha=^  a  rounrfpd  form  j  l»ut  when  cornpletfly  distended,  it  rise* 
above  the  brim  of  the  pelvi%  and  becomes  egg-shaped  ;  itn  larger  end,  which 
ia  called  the   ha^t  or  inf trior  ft/ndus^   being  directed  tow  aids  the  rcictum 
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in  the  lOAle  &nd  the  VAgina  in  the  female  ;  Mid  lii  smiLtler  end,  or  Mummii^ 
rueittog  AgAiuat  the  L^wer  pftTt  of  the  au tenor  w^iill  of  t!ie  &bdomt*ii.  loimo- 
flLkteJy  iu  front  of  the  hsme  ia  the  thick«.ned  portiou  iiam»d  tli«  cen^ic,  or 
i^ckf  which  bouudfl  the  outlet  of  the  bladder^  and  ooanucts  it  b«low  with 
the  urethra. 

The  lou^  aiw  of  the  diatendei  bladder  h  ineliued  obliquely  tipirarda  and 
forwjird^  from  the  b«se  to  the  Hnmoiit,  in  &  liue  directed  from  the  ooocyx 
to  a  point  b^ti^e0Ei  tha  piibeR  And  the  umbklicii^  In  bt^iiig  gr^idn^LLy  dit- 
tended,  the  bladder  curios  ilightly  furvrHrili^  so  that  it  beaomen  more  convex 
bc^hind  th^u  in  fniutp  aud  itsi  upper  em  I  14  by  dt^^^eea  turned  moru  and  moro 
towards  the  frunt  of  the  abdomen,  Li^tly,  the  bliiddtT,  when  lilled,  appeiira 
slightly  compn^siied  from  before  biiokwtirda,  so  thtit  it^  di4muter  tn  that 
directioD  is  l^m  than  from  side  to  side.  Kohlratuflh  statet  that,  when  the 
bladder  h  HUtMl  duriug  life,  it  h&i  the  shape  of  a  flattened  spheroid  ;  aud 
that^  owin^  to  preoiuro  of  the  iute»iitioa  from  above,  and  the  gravitation  of 
fluid  in  ltd  interior,  ita  vertical  diameter  ii  the  shorteat*  In  its  ordinary 
atatei,  the  loitgent  diameter  in  the  male  is  from  ba»e  to  ^umnjit  ;  Ijut  in  the 
femnle  its  breadth  la  often  greater  than  its  hi^ight.  Thts  average  capacity 
of  Ihe  bladder  ia  often  atated  to  he  greattr  in  the  female  than  in  the  male  ; 
and^  no  doubt,  iutit.incea  iif  very  largo  feiuale  bladdtr^i  are  uot  unfrequeot, 
but  the^  huf  e  prob^vbly  been  the  result  of  uuimual  di^iteutiou  :  in  the 
natiiral  cotiditton,  acooi^Jittg  to  Lu!»ohka  aud  Ueule,  the  female  bladder  ta 
iWtdthlly  smaller  than  that  of  the  male. 

While  fre«*ly  moirable  In  all  other  directions  upon  surrounding  partt,  the 
bladder  ia  lixed  below  to  the  walla  of  the  pelvic  by  the  neck,  and  by  redeo« 
tiotis  of  the  recto- vesical  fHaeia^  named  ihe  true  ligameah  of  the  bla^ider*  It 
ii  4iipported,  moreover,  by  strong  areolar  oouneetiDus  with  the  rectum  or 
vagina,  accordiug  to  the  f^^,  atno  in  a.  Bli;jht^r  degn^e  by  the  t^o  ureters,  tho 
obliteriited  hypogiiatrie  arteriea  and  the  ur(ichii$f  by  nnmerona  blood -vessels, 
and^  lastly,  by  a  partial  covering  of  the  pt^ritoueump  which,  in  being  reflected 
from  this  organ  in  di^eretit  directions,  formal  cecttvin  foldi^  or  dupUcatureg, 
n&meil  the /hIm  ligatn^nts  of  the  blidd«r. 

The  atderhr  surface  is  ojiiiri^ly  destitute  of  peritoneum,  and  b  m 
apposition  with  the  trian;^utar  ligament  of  the  urethra,  the  Bubpubio  llg&< 
nit'nt,  the  aymphy&ii  and  bodf  of  the  pubeSi  and,  if  the  organ  be  full,  the 
loMfer  pait  of  the  anterior  wall  of  the  abiJomt^n,  It  i^  connected  to  these 
porti  by  looie  an^lar  tiRane^  and  to  the  bttck  of  the  pubea  by  two  strong 
banili  of  the  veiical  fuscia,  named  the  ant^Hor  true  ligaiufntav  This  surface 
of  the  blidder  may  be  punctured  above  the  ptibes  without  wounding  th^ 
peritoneum. 

Thii  pitderiar  sur/acf^.  of  the  bladder  is  entirely  free,  and  oo7©n;d  every- 
where by  the  pc^riloneum,  which  irt  the  male  la  prolonged  h\&o  for  a  short 
dittance  upon  thr3  ba^e  of  tht?  bli^^lder.  In  the  male,  this  aitrfiice  u  iu  con* 
taot  with  the  rt'Cium,  and  in  the  female  with  the  uterus,  some  couvoluticus 
of  the  small  iuteetiue  desicending  between  it  and  tho?»e  piirts,  unltsea  the 
bUddi^r  be  very  fulL  Beneath  tlte  ptrritoneum,  in  the  mwle,  a  port  of  th* 
raa  deferens  i^  found  on  ea«h  vide  of  th^j  Inwer  portion  of  tbi^  surface. 

The  J ti mm  ii  (iiometimeis  named  the  supcnV^i'/nn^/if*)  is  counect^xl  to  the 
anteiiDr  abdominal  wnll  by  a  tap«<ring  median  Ci>rd,  named  the  uru^itB^ 
which  i^  oorapoaed  of  fibro-ar^oUr  ti-^sue,  mi:^ed  at  ila  ba^e  with  iOme 
muscular  hbrei  which  are  prolottged  upon  it  from  the  bladder.  Thia  eord^ 
beeomiug  narrower  aa  it  ascends  pj^^^^  upw^'irds  from  the  apex  of  the 
yaiddef  between  the  linea  alba  and  the  pori  tone  urn,   to  reach  Ihe  umbiUca% 
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whefe  U  beconiott  Mended  with  Ul^  flpnse  fibrous  ti»sa«  foniid  in  ih»i 
liom  TI16  uimohus,  which  fonnn  iu  the  early  fwtnl  ftt^l^  ^  tubul&r . 
muiucaticrn  between  the  tiritmry  bltdder  and  the  allautoid  vehicle,  preset 
accord  ID  g  to  Lnschk^i,  vostij^^Qii  of  itn  originiL)  cartditiou  in  the  form  of  a 
long  luterrupt^d  cavity,  with  irregularities  and  dilat&tiotit,  Uued  with  epir 
iheliutn  simOfir  to  that  of  tite  bladder,  and  aometimei  eommuQicatini^  bj  a 
fine  opeDiiig  with  the  vt;ato&l  cafit^  {Yircbcw'a  ArehiY,  18G2,  mud  AuaL  d. 
Menscki  vol,  ii*j  p,  229)* 

The  9idu  of  the  bladder,  when  it  i^  diit&niled,  are  rounded  and  proisiiieiitt 
and  aje  each  of  them  cro«36d  obliqudy  by  the  eord  of  the  oblitemted  hypo 
gaitria  artery,  which  is  connected  pcmt^orly  with  the  superior  v«(ical 
artery,  and  runs  forwards  and  upwards  to  the  umhilicut,  approaehing 
the  uraohuB  above  the  summit  of  the  bladiJen  B«hind  and  above  tkis  oord 
the  side  of  the  bla^^lder  is  covered  with  the  peritoneum,  but  below  and  in 
front  of  it  the  pedtoneum  does  not  reach  the  bladder,  which  ii  here  oon- 
nected  to^Uie  Pides  of  tht?  pelvic  cavity  by  Ioobs  areolar  tissue  eontainiiig 
fat,  and,  neju'  itw  luiterior  and  lower  part,  by  the  broad  expansion  froni  the 
recto- vesical  fagcia,  forming  the  lat^^nil  trues  ligftuient*  The  vaii  deft-rena 
erosjsea  obliquely  the  lower  part  of  this  latend  Siurfacts,  frum  before  backvrank 
and  dowuTiards^  and  turuiug  over  the  obliterated  hypogastric  artery,  de- 
acen<ls  upon  the  inner  side  of  the  ureter,  along  the  poaterior  aurfjice,  to  the 
base  of  the  bladder* 


Fig.  ms. 


Fig.  fl(J5.— Bask  of  the  Mali 
BLyLtiPRa  wiTU  tdb  V^mri'LJi 
SekutalsSt  Visa  DspcRKyf  14, 
Am  PaiiSTiTS  vxpoMEu  (from 
Halter),    i 

a,  line  of  TefleetioD  of  the  p«rt* 
tonetim  io  tb«  n;clo-Tet!cal  puai?li ; 
&i  tlif)  i^rt  above  tbis  from  «rhio1i 
the  peritoneum  baA  been  r^moT^, 
eji posing  the  longitudiual  mus- 
cular 6breB ;  t,  left  Ta*  ilelereus 
endijig  in  e,  the  left  ejaculatorj 
duct ;  ^1  left  teaicola  feeniinhUs 
Joiuiiig  tbo  same  duct ;;  the  right 
TILS  de^{!^eDf^  aud  the  right  vesi- 
cula  flemiaaliB,  marked  9,  $^  UQ- 
rsreilc^l,  an)  abo  ahown ;  p, 
utidvr  friile  of  tbe  proitat«  gland  ; 
fn,  finmll  imrt  of  the  menibra- 
nimn  portion  of  the  arethra  ;  Ht  u, 
the  urelerB}  of  whioh  the  right  ia 
til  rued  to  tbe  side. 


The  base  or  funduit  (in- 
ferior fundub)  is  the  widest 
part  of  the  bladder^  1% 
ii  directed  backwards  aa  well  an  downwardi,  and  diSera  according  to  the 
iex  in  its  relations  to  other  part?;.  In  the  mah  it  rests  upon  the  second 
portion  of  the  rectum^  and  is  covered  posteriorly  for  a  short  t^pace  by  the 
peritoneutD,  which,  howt^verj  is  immediately  rejected  from  thence  upon 
the  reetun],  so  as  to  form  the  recto^vuic&l  poKcA.  In  front  of  the  lino 
of  reflection  of  the  seroua  membrane,  the  base  of  the  bladder  m  de$ititnte 
uf  pfritoneum^  and  adherent  to  the  rectum  by  dvuae  fibrosa reolar   tissue 
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over  the  extent  of  a  triuignlar  fLrea  bounded  at  the  iides  hy  tbe  vaoa  differ* 
eutift  imd  vosiculv  B0m!iL&lt»,  wUlt^t  its  {|j>e]c  in  front  rejiches  the  prottabd 
gkud.  It  k  in  this  space,  wbioh  iu  the  ustturiil  stiita  uf  the  parte  la  by  uo 
meana  m  luge  aa  it  appears  after  they  are  dbturlied  iu  dUsectiou,  that 
the  hlndder  may  he  pu  act  tired  fi^oiu  the  rectum  without  iujnry  tu  the  pim- 
toiieunL  Iu  th^  fcrtuiUt  the  bane  of  the  bladder  is  of  les&  «xteut,  and  doea 
not  rtiaeh  so  far  back  to  the  pelvis  as  in  the  male  ;  for  it  rests  against  the 
front  of  tbid  n«jck  of  tlitj  uterua  and  th*:  anterior  wall  of  the  va^Lna,  both  of 
which  orgHua  intervene  bt^tweeu  it  and  the  rectuta^  Thiii  part  of  the 
bladder  adherer  to  the  vagina,  aud  above  that  ailhesion  the  peritoueuui 
fonna  a  pouch  betweea  it  and  the  utorua,  much  shallower  thaa  the  reoto* 
Yesioal  pouch  of  the  male. 

The  certrix  or  nej^k  of  the  bladder  is  a  term  commonly  applied  to  the  part 
of  the  bladder  at  which  the  cavity  termtuatt^s  iu  the  urethra,  aud  In  often 
ind'-' finitely  uaed^  ao  aa  to  include  a  comiidenkble  portion  either  of  the 
bkddar  or  urethra.  It  may  be  conveniently  retaiueil  to  denote  the  rej^ion 
of  the  immediate  neighbourhood  of  tLe  urethnd  oriliee*  It  ia  the  moat 
strougly  nnucular  part  of  the  bladder,  and  in  the  male  it  h  cloa^^ly  con- 
Dectud  with  the  baae  of  the  prostate  gland,  by  which  it  h  supported.  It 
was  formerly  deacribed  aa  an  iufundilmlar  projootLon,  but,  aa  poiuted  outr 
by  Kohlrau^chf  no  ^uch  arrangement  exi:<ta.  The  uretiitt&l  orifice  is  in  both 
sex 04  the  part  of  the  bladder  wbieh  in  ibe  erect  posture  ia  lowu^t  ;  it  lies 
at  the  angle  of  meeting  of  the  base  and  the  anterior  surface. 

It  wa«  formerly  believed  that  the  base  iraa  the  tewesi  part  of  the  bladder  in  the 
idult  maltp  and  he* nee  the  origin  of  tht;  term.  The  inferior  [losiiioti  of  the  urethral 
orifice  vrns  guppo-'^ul  to  h<*  peeullnr  to  wnincn  liiid  ehlldrea.  The  more  carrect  vleiri, 
however,  now  etUertiilned  wiib  respect  to  the  I  ndi  nation  qf  the  pel  via  (p,  9B},  have  M 
U)  altered  Botloni  of  the  rcl Alive  ^^Icration  of  the  pcWic  vUcoira.  A  coasideration  of  the 
following  cirviim4itance&  will  atd  the  formation  of  anai^urate  oonceptionof  the  po«||ioa 
of  the  veiiicftl  outlet  The  *ymphyvia  pnbia  la  placed  very  obliquely  r  the  iaehial 
tuberoaitiea  are  little  low^cr  than  the  iiifeiior  margin  of  the  »ymphyais  pabb,  and 
the  triangular  ligament  h  therefore  a)mo«t  hanzoutal ;  the  lower  pstrt  of  the  sa^ram 
and  the  eoecjx  are  nearly  vertical,  being  only  slightly  curved  forwarda,  and  the  tip  of 
the  coccyx  ia  on  a  somewliat  higher  level  than  the  inferior  margin  of  the  fijmphygU 
pa  lilt ;  Ihe  carve  and  position  of  the  recta  m  are  determined  by  those  of  the  aaeraui 
and  eoeeyjt,  until  it  pii4«aea  In  froot  of  the  coccyx*  when  It  turns  vertically  downiv'arda ; 
Ihe  prottale  gland,  situated  entirely  on  the  upper  or  deep  «lde  of  the  Iriaagutar  liga- 
mcntt  rt^ta  od  the  la^t  tnm  of  the  reetum,  and  the  base  of  the  bladder  ii  iu  ooutaei 
with  the  rectum  above  that  plaec. 

Li^urntnts  of  the  Uadiltr^ — The  lr\m  ligamtnh  of  the  bladder,  four  in 
number,  two  anterior  and  two  lateral,  all  derived  from  the  vesical  portjon 
of  the  recto- vesical  fascia,  have  been  alrt^ady  described  (p.  200)» 

The  /aise  I'vjajneni^  or  ptrUmi^td  fitlds  are  desoribed  as  five  in  number. 
Tvro  of  them,  named  poateri&r  f^U^  UmmmU  or  rwd/^^ui&d  fold^,  run 
forw^mla  in  ihe  male  alon^  the  aid  en  of  the  reetum  to  the  paetcrior  and 
lateral  aspect  of  the  bladder,  and  bourtd  the  sidea  of  the  reoto^Tetieal 
cul*<io^flao.  In  the  female  these  posterior  folds  pasa  forwards  from  the  lidea 
vf  the  uterui,  and  artj  comparativt^ly  HuialL  The  two  laUtal  false  lig.tinerite 
extend  from  the  iliac  fossad  to  the  eiJes  of  the  bladder,  e«eh  separated  (torn. 
the  corresponding  pofttetior  ligament  by  a  [vromineat  angle  in  whidl  the 
obliterated  hypog*atric  artery  ilea.  The  supa  *Vr  fidse  ligament  (ligament am 
PuapensoKum)  is  the  portion  of  peritoneum  between  the  aHOeuding  parta  of 
Qk<t  eidgaatric  arteri^,  and  reaches  from  the  aummit  of  the  bladder  to  the 
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Mtrior  a/  l^«  Biaddif, — On  orpstiing  the  bladd^,  Its  uitem*!  i^Aoe  k 
f^itnd  to  W  Uii«<l  l>y  t  smooth  iiie^nibrADep  which  is  »o  looinly  Att.icli^l  la 
the  oth«r  coiiU,  thui  in  the  flnccid  condition  of  the  or|^n  it  ia  nearly  errry- 
wh^ife  thrown  iuto  amall  wiitikles  or  folds,  «hich  dt^App«Ar  im  fioou  hb  llitt 
hiAdilor  U  ditttt'tiikd.  lUjuidt^  thejie,  the  mttfriur  of  the  blwjder  U  ofieti 
murk  en]  by  re^ticiil^UF  tjlevatioos  or  ridges,  corre^pojiding   with  the   f&«d«3iiti 

of  thf)   Rlt|«CnlftT  COAt. 

At  iht»  lower  and  fttiterior  part  of  the  blaidder  is  seen  the  my%c«  Imdmg 
into  thu  urc^thra,  rcMind  iihiiLh  the  mtict>iia  cuoinbr^tne  is  oorrugiKted  loQgi* 
tndiuAUy.  Imuiedii^t«^ly  bo  hind  the  urvthral  upeniii|^,  at  the  Mit^or  jatI 
of  the  fund  11^4^  is  h  ftinall  smooth  trijuigiiiiir  nurfttce,  having  its  ap?i:  tiirued 
farwiuTvlfl,  which,  owitig  to  tho  firmer  adheaiijii  of  tbe  mucous  meuibr»jie 
to  the  Biibjjii^tit  tis-^ui^,  n&vf't  pre»ei\U  uny  nigiB|  e?eii  when  tbo  hUiMer 
u  enifdy.  Thi^  ^iirfivca  in  rmnird  the  ti-igfmf  {ifigonnm  vwm&tf  Li^tJUnd) ; 
at  itii  poaieriitr  nngU^i  are  the  orifieen  of  the  two  ureter;^,  sitUAte«l  ihboni 
Ati  inch  AiiiJ  a  hidf  from  tmch  other,  Mid  nearly  the  Rante  distance  &0!zi  the 
4iMt(irior  ATigle,  where  the  bladder  opens  into  the  nrethra  (dg.  073). 

Tliu  orifices  of  tlie  nrett^rs,  proiietiting  the  appeal anoe  of  oval  slits,  »re 
diiv€ted  obliqiiiJy  forwurds  and  iuwanls  :  they  are  united  b^  a  mtrred 
elftvs^titin  which  extends  genenilly  outwards  ami  tkackward»  beyond  tbenSf 
and  whi^h  conrf'sponda  In  position  with  a  musoular  band  wbieh  joinA  them 
together  and  to  the  treck  of  the  bladder,  Prrtcet^dtng  forwardjt  from  oppcMtte 
the  niiddlo  of  thL»,  is  another  slight  elevation  of  the  niitcoas  aurfaoe,  named 
the  nmhi  vt4km  (tuette  vesicale),  which  projects  from  below  into  the  ure- 
thral orlGcei  In  the  female,  ihe  trigone  in  smalt,  and  the  uvtibi  indiM- 
ttnot.  In  the  male,  the  uvul^i  lies  a  little  in  ax^lvance  of  the  middle  lobe 
of  th«  proMtute,  and  is  Bomelimos  prolonged  on  the  floor  of  the  prostatic 
portion  of  tbe  urethra.  It  is  formed  by  a  thickening  of  the  aabmncons 
tiisuei.  lu  itft  natural  ste^te  thic^  mtiy  contribute  to  the  more  perfect  closure 
or  iippositioft  of  the  liides  of  the  orifice  of  the  bladdt^r^  and  when  enlarged 
by  difloaie  it  freqttently  produces  serious  obstruction  nt  the  coajmencemeui 
of  tho  niethfiw 

Strmiure^ — The  bladder  is  composed  of  a  strous^  a  mmcnfar^  and  ft 
mucoits  coat,  united  togelhur  by  artjijlar  tissue,  and  BuppUed  with  uumeroua 
bSood-veaaeli  and  nerves. 

Tht  Beron*  or  pcrUtmtal  coat  ia  a  partial  oovering,  investing  Ofiily  the 
posterior  and  upper  half  of  the  bladder,  and  reflected  from  it  upon  the  tur- 
rounding  part:^  in  the  mtmaer  already  described  iu  detiiil. 

7'hi£  mtiAcular  coat  coni*istB  of  pale  unstriptd  iu  voluntary  muf^cular  fibr^ 
no  arranged  at  to  warraufc  the  UHual  doscription  of  them  as  foriuiug  l>Ljt^j!<i, 
the  outer  of  which  cousitts  of  fibres  more  or  Icpb  loBgitudmidj  and  the 
next,  of  tibres  more  circular  iu  diKpomtiotL  ;  while,  beueath  tUi^  is  another 
delicate  lon|filu<l]nal  lay  or  more  recently  recognised^ 

The  exit  null  or  Iftugihtdinal  fibres  are  moat  distinetly  marked  on  the 
ayiieritfr  at  id  po&ierior  tmrfacea  of  the  bladder.  Commencing  in  front  At  the 
uuek  of  the  orgatj,  from  the  pubes  in  both  9^%m  {mu^culi  pubo*vesiealeSf 
p.  iiUo),  iind,  iu  the  male,  from  the  adjoining  part  ot  the  prostate  ghind, 
they  may  be  traced  upwanln  along  the  anterior  surface  to  the  Hummit  of  the 
bla^lder  ;  and  they  may  likewise  be  followed  down  over  the  poaterior 
surface  and  biiae  to  the  und^r  part  of  the  ueck  of  the  bladder,  whero  they 
become  att?iched  to  the  prostate  in  the  male,  and  to  the  front  of  the  vagiua 
in  the  female.  Upon  tho  sidei  of  the  bladder  the  superQcial  frtscicuH  run 
more  or  leas  obliquely^  and  often  intersect  one  another  :  in  the  male  they 
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■  reach  the  litles  of  ili<9  prottato.  Ai  the  summit  a  fev  aiv  continued  along 
the  umobiifl.  The  lotigiiuditiid  &bre»,  taken  together,  ooustitiite  what  haa 
been  namerj  the  deim^m-  ^jLi-iutz  mM%^e. 

IITje  RO-CAllwd  c I rcTiiar  fibres  form  a  thin  and  somewhat  JiTegiiliir  reticulated 
Iiiyer  difitributed  over  the  body  of  the  bladder^  havitig  Yariou^i  appear»1lCt^a 
in  different  bladders.  Their  courna  may  in  general  be  looked  u|ion  as  trung- 
veme,  bnt  for  the  most  part  thronghoiit  the  tipper  two-tbirdH  of  tha  bla^ider 
they  cfoaa  one  another  in  very  obliqne  bands  :  to  ward »  the  Inwer  part  of  the 
organ  they  nsannie  a  more  drcul&r  course,  and  npon  the  fuudoa  and-  trigone 
form  A  tolerably  regnlar  lAyer.  Close  to  and  around  the  cervix,  in  iiumedmte 
connection  with  the  prostate  in  the  male,  they  denm^Iy  encircle  the  oriRci; 
and  constitute  whut  htut  been  named  the  sphincitr  t^t^iaf^  which,  however,  is 
not  distinct  from  the  oth^^^r  fibres. 

Fig.  eee. 


-View  of  run  MusouLia  Fiukes  or  r«K  Blad^ir  raoi 
rettigrifw  abd  from  KAlure; .     4 
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Oa  the  riglit  aide  the  atiperficial  fibres  are  ebowa ;  on  the  left  the  d«ep  or  eireu!ar 
fibr^  eliie0f  ure  diii}ibjed.  o^  on  the  right  aide^  the  median  and  mM«t  vupe^utal 
iKindt  of  ibb  lotigLtudiDnL  ibreifi  in  vbich  &  ulight  dectisiAtioEi  of  fibres  lA  teen  iadioatmg 
F^ttignew'*  luugtit  figar&^S  loop* ;  a\  thu»e  diveiigiDg  lomtiwhat ;  u"  tlie  i<»w^t, 
wbicdi  pan  rimch  mare  obllqaelj  ;  the  attJ^limeDt  of  the  lofigltudiaA]  fibres  lo  llie  prostate 
U  sbotru  ;  Lih  the  leftside  1^  tbe  vp^Mitrt  c\  tbe  middle,  itod  c^,  Ihe  l^iwisl  iielt»f  cirenlaf  ur 
d««p«r  fibres;  ml  j^  tba  lliiekefit  and  moat  traix terse  set*  of  tliese  fibres  foriaiag  the 
i{}hifi.<i!ter  ;  p^  lialf  the  jJAjsLate  li;ft  on  the  ri^ht  »Ul%  ihe  leh  having  beec  i^mO'f  ed  ;  «,  tb«» 
ttrftehuB)  iuta  which  aume  of  the  kogitudlttal  fibres  are  dean  iirolufLgedt 

Fig.  66^,  B=--Viiw  ov  Tin  MttactTtAa  Fiaww  of  tri  Bt^t^^aa  from  aaniMn 
(after  Fetil^rew  and  ftnm  Nature).     | 

Oo  Ihc  right  fiide  the  suj^ericial  fibres  are  dieptajretl  :  on  the  left  the  de«i>er  fibr«»  of 
tbe  ^nnie  kttid  or  int'ermediute  fitjrel^  and  autoe  at  the  {rireulaf  filircA  ;  it,  A,  the  medtaut 
itioFt  ^tiperfieial  and  stroogt^st  bamlK  of  longitadui&l  fibrea  on  tlie  right  aide ;  if%  Ihe 
more  diT^rging  set  of  ^bres  aear  the  middle  of  the  bUddf^r  ;  b'\  the  mo:il  divergent 
fibre#  which  aurround  the  cDtraiii^  of  tbe  uretert  ;  on  the  iefl  aide,  <r^  c,  and  ^"^  indkale 
tbe  deeper  eircnlar  gbrea  puiuiDg  rouod  at  Y&rioitB  levela  and  cn>K«(in^  with  tb«  dee|jer 
dtvffrgtug  bbrcA  po^teriorlj ;  $^  tbe  mo&%  trantTenae  fibres  at  tbe  ne^k  rortinti^  tbe 
s]}liiu^ler  ;  u,  tbe  aracbu^  ]  vr^  tbe  oretera  ]  the  left  half  of  tbe  pri>iitii,te  tmt  be^ti  re> 
mereU  in  ebow  the  apbincter ;  r,  part  of  tbe  righl  ras  defereuji  aud  leaioula  apioiaaha. 
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THE    UBIXART   BLADDEB, 


The  thifd  dmhim  of  fibres,  still  naare  deeply  ffitiiatefl,  anJ  which  might  1 
termed  ititvrnal  lDiigtiu«iaj.iLp  was  6r»t  deseiibcd  by  KUu,  who  distiiiguishei! 
it  t»  "suboiaconiu"     It  ia  very  dalkate,  and  its  fibres,  directed    lotig^itq- 
dinftltjr,  are  ftcatbered  in  a  regular  maimer  round  the  cairity  of  the  bbidder 

The  re'ieaTcheft  of  Fettij^rew  (indndiug  an  eUborate  a^nea  of  drjLH«ctioti« 
preJ*eTTeii  in  tbo  MiiM^um  of  the  Royal  College  of  Burtjeoiis  of  Euglmiti) 
Lave  led  him  to  the  couclu^ioii  that^  with  few  eiceptii:>ii9,  the  luqaculiLi' 
fibr^  of  all  the  atrat^i  ai'e  arraii^ed  in  figure- 8  loops.  Those  loops  iit« 
din^cted  towards  the  ik[m%  and  huse^^  and  he  regiirda  them  as  dinpctted  in 
four  seta  ;  aa  anterior  Atid  a  poiterior  &^t  liirgely  dt^vetoiwd,  and  a  r^ht  and 
a  l«£t  lateral  let  aoceeaory  and  leaa  fully  J  eve)  oped  ;  and  they  are  to  JLtrantred 
that  at  atiy  one  jipot  on  the  h]i(dd«r  there  are  to  ho  found  dfcii8£iatiti^' 
groupi  of  tibrei*j  lA'hich  may  be  distttigiiiHht^d  jih  longitudmd^  horizon  Ud  i>r 
tiaQSTerae,  aikd  oblii|Ua  The  exlremitiei^  of  each  6giire-8  are  pkced  on  oue 
aspeot  of  the  bladder^  and  the  point  of  decusftatiou  on  the  opposite  aspect ; 
the  Arrangement  being  thua  similar  to  that  of  a  string  wonnd  in  figurt^S 
loopH  round  a  cy  tinder.  Jii  ejieh  set  the  mo.st  eu  peril  eial  loo  [is  are  com- 
proftsed  laterally  and  elon^teii  from  alrave  dowuw^ird^,  but  tb«  succeed ing 
loopa  as  they  becoma  more  deeply  plao«d  are  more  and  more  drafim  out  trans- 
versely until  those  which  are  nearly  circular  are  reached  ;  and  on  pasning  mora 
deeply  than  these ,  the  hx>ps  become  again  gradu^dly  more  ^ml  more  elongated 
tmlil  those  which  have  iK-en  alluded  to  nn  iutf^rnal  loBgittiJiuat  are  arrived  tit. 
The  figure-8  arrangenient,  stated  by  i'stli^rew  to  exist  iti  all  the  group»,  la 
most  diiitinctly  £«(.^en  in  the  tuitc-rior  Bet,  which  may  here  be  more  particui&iiy 
alluded  to.  The  mo^t  superficial  Hbres  of  thin  »et  form  a  narrow  baud  ftome 
of  which  are  proluugeil  on  the  uraclitis,  while  others  pass  round  cli>fm  behind 
itn  insertion  ;  their  decussation  takes  plac?e  about  midwiiy  between  the 
fiummit  of  the  bladder  arid  the  urethra  ;  and  Jnferiorly  they  pasH  for  weirds 
to  ho  inserted  into  the  capsule  of  the  prostate,  the  po.sterior  surface  of  the 
pubes,  the  inner  border  of  the  levator  ani^  aTid  the  fa<;cia  covering  the 
eonstrietor  urethrm  mnacle.     The  jioints  of  d«cussation  of  the  deeper  fibres 


Fig*  6S7,  Fig,  867.— Yiiw   or   the  Muscin.AR 

FiBRsa  er  THE  BLA^utsa  fr^m  t*in 
LKPT  SiOK  rafter  Petligrew  and 
from  Nfttme)*     i 

The  anterior  sad  posterior  saiier- 
ficnsE  fibrea  Mre  saea  in  pro01«  rnoning 
frum  bvlow  apwardSt  crossing  escli 
otUer  hj  their  dtverg^nee  ^tk  the  Bld«8 
of  Ihs  blaiiiler,  aud  are  Intbeaieil  bj 
thf  same  kltorfi  as  ia  the  pieTiuoB 
figures ;  st  (*,  n  portion  of  the  anterior 
loDgitqdinal  librtffi  has  k'cn  r^fncireil  so 
W  to  expose  the  deeper  circa I&r  fibres. 

as  they  become  mr>rs  horizontal, 
nre  placed  lovver  and  lower  down» 
The  fibres  which  cross  obliquely 
are  moijt  expanded,  and  ombraee 
the  larger  parts  of  the  bladder, 
ticking  patt^  on  the  posterior 
wall,  in  the  formation  of  the  so- 
called  eirciilar  layer,  whOe  the  fibrea  which  at  their  ilecussation  are  more 
jiearly  horizontal  are  confined  to  the  regions  of  the   base  and  nect      The 
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whole  of  the  musoalar  fibres  around  the  prostate  and  prostatic  portion  of  the 
urethra  are  supposed  by  Pettigrew  to  be  formed  by  the  lower  extremities  of 
the  various  figures-8.  The  general  idea  of  this  figure-8  arrangement  was 
first  suggested  by  Sabatier,  by  whom  the  more  marked  examples  of  it  are 
described  ;  but  it  has  been  fully  elaborated  by  the  researches  of  Pettigrew. 

A  strong  muscular  bundle  already  alluded  to  passes,  as  shown  by  Ellis, 
with  its  convexity  forwards  between  the  terminations  of  the  ureters,  con- 
tinuous with  the  longitudinal  fibres  of  these  tubes.  Other  fibres  mentioned 
by  Morgagni,  and  more  fully  described  under  the  name  of  the  "  muscles  of 
the  ureters*'  by  Sir  C.  BeU,  pass  forwards  from  the  ureters  towards  the 
urethra :  they  are  considered  by  Pettigrew  not  as  special  structures,  but 
as  a  part  of  the  general  arrangement  of  fibres  in  that  part  of  the  bladder. 

On  the  muscular  arrangements  of  the  bladder,  see  Pettigrew,  in  PhiL 
Trans,  for  1866  ;  S^batier,  Bech.  Anat.  et  Phys.  sur  les  Appareils 
musculaires  correspondauts  h,  la  vessie  et  h,  la  prostate  dans  les  deux  sexes, 
1864  ;  and  in  Henle's  Jahresbericht ;  Ellis,  in  Trans.  Med.  Chir.  Society^ 
1856,  and  Demonstrations,  1861. 

The  muscular  coat  of  the  bladder  forms  so  irregular  a  covering,  that,  when  the  organ 
is  much  distended,  intervals  arise  in  which  the  walU  are  very  thin;  and,  should  the 
internal  or  mucous  lining  protrude  in  any  spot  through  the  muscular  bundles,  a  sort 
of  hernia  is  produced,  which  may  go  on  increasing,  so  as  to  form  what  is  called  a 
vesical  sacculus,  or  appendix  vesicce,  the  bladder  thus  affected  being  termed  sacculated. 
Hypertrophy  of  the  muscular  fasciculi,  which  is  liable  to  occur  in  stricture  .of  the 
urethra  or  other  affections  impeding  the  issue  of  the  urine,  gives  rise  to  that  condition 
named  the /ascicid^ed  bladder,  in  which  the  interior  of  the  organ  is  marked  by  strong 
reticulated  ridges  or  columns,  with  intervening  depressions. 

Next  to  the  muscular  coat,  between  it  and  the  mucous  membrane,  but 
much  more  intimately  connected  with  the  latter,  is  a  well-marked  layer  of 
areolar  tissue,  frequently  named  the  cellular  or  vascular  coat.  This  sub- 
mucous areolar  layer  contains  a  large  quantity  of  very  fine  coiled  fibres  of 
elastic  tissue. 

The  mucous  membrane  of  the  bladder  is  soft,  smooth,  and  of  a  pale  rose 
colour.  It  is  continuous  above  with  the  lining  membrane  of  the  ureters 
and  kidneys,  and  below  with  that  of  the  urethra.  It  adheres  loosely  to 
the  muscular  tissue,  and  is  thus  liable  to  be  thrown  into  wrinkles,  except  at 
the  trigone,  where  it  is  consequently  always  more  even.  It  is  covered  ' 
with  a  stratiHed  epithelium,  the  particles  of  which  are  intermediate  in  form 
between  those  of  the  columnar  and  squamous  varieties.  There  are  no  villi 
upon  the  vesical  mucous  membrane,  but  it  is  provided  with  minute  follicles, 
and  small  racemose  glands  lined  with  columnar  epithelium,  which  are  most 
abundant  in  the  vicinity  of  the  neck  of  the  bladder.  The  vesical  mucus 
(according  to  Mandl)  is  alkaline,  and  appears  to  contain  alkaliue  and  earthy 
phosphates. 

Vessels. — The  superior  vesical  arteries  proceed  from  the  remaining  pervious 
portions  of  the  hypogastric  arteries ;  in  the  adult  they  appear  as  direct  branches 
of  the  internal  iliac.  The  inferior  vesical  arteries  are  usually  derived  from  the  anterior 
division  of  the  internal  iliac.  In  the  female  the  uterine  arteries  also  send  branches  to 
the  bladder.  The  neck  and  base  of  the  organ  appear  to  be  the  most  vascular  portions. 
The  veins  form  large  plexuses  around  the  neck,  sides  and  base  of  the  bladder;  they 
eventually  pass  into  the  internal  iliac  veins.     The  lymphatics  follow  a  similar  course. 

The  nerves  are  derived  partly  from  the  hypogastric  plexus  of  the  sympathetic,  and 
partly  from  the  sacral  plexus  of  the  cerebro-spinal  system.  The  former  are  said  to  be 
chiefly  distributed  to  the  upper  part  of  the  bladder,  whilst  the  spinal  nerves  may  be 
traced  more  directly  to  its  neck  and  base. 
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THE    URETHRA. 

The  urethra  ia  a  niembraiionB  tube  directed  in  the  median  line,  fir^  Terii* 
cally  and  then  from  behind  forwardf>,  beneath  the  arch  of  the  pnbes,  io 
which  Bituation  it  opens  in  the  female  into  the  vulva,  while  in  the  male  it  is 
enclosed  in  the  npongy  siibHtance,  and  prolonged  beneath  the  oorpora  caver- 
nosa penis.  In  the  female,  it  serves  simply  ai  the  excretory  passage  fbr  the 
urine ;  in  the  male,  it  conducts  also  the  seminal  fluid.  The  detailed 
anatomy  of  the  male  and  female  urethra  will  be  given  with  that  of  the 
organs  of  generation  of  the  res[)ective  sexes. 

ORGANS    OF    GENERATION. 


THE  MALE  ORGANS  OF  GENERATION. 

The  male  organs  of  generation  include,  together  with  the  testes  and  their 
projKjr  excretory  apparatuSy  a  series  of  structures  which  for  convenience 
may  be  considered  first,  as  they  are  closely  connected  with  the  urethra. 
Thus,  at  it8  commencement  the  urethra  passes  through  the  prostate  gland, 
and  there  it  receives  the  excretory  ducts  of  the  testes  and  vesiculse  semi- 
Tiales  ;  emerging  from  the  prostate,  it  traverses  the  layers  of  the  subpubic 
fascia  supported  by  muscles,  and,  becoming  copiously  surrounded  with 
the  erectile  tisjue  of  the  corpus  spongiosum,  is  pierced  by  the  ducts  of 
Coxcper's  glands^  and  afterwards,  in  conjunction  with  the  corpora  cavemoaay 
enters  into  the  formation  of  the  peni^ 

THE    PROSTATE    GLAND. 

The  prostate  gland  is  a  firm  glandular  body,  somewhat  resembling  a 
chestnut  in  shape  and  size,  which  supports  the  neck  of  the  bladder  and 
encloses  the  commencement  of  the  urethra  :  it  is  placed  in  the  pelvic  cavity, 
on  the  deep  aspect  of  the  subpubic  fascia,  and  rests  upon  the  rectum.  It 
h  18  the  form  of  a  flattened  cone  with  its  base  in  contact  with  the  bladder, 
and  cut  obliquely,  so  that  its  posterior  or  rectal  surface  is  much  larger  thau 
its  anterior  or  pubic  surface.  It  usually  measures  about  an  inch  and  a 
half  across  at  its  widest  part,  an  inch  and  a  quarter  from  its  base  to  its 
apex,  and  nearly  an  inch  in  dopth  or  thickness.  Its  ordinary  weight  is 
about  six  drachms. 

The  anterior  or  pubic  surface  of  the  prostate  is  flattened  and  marked 
with  a  slight  longitudinal  furrow  ;  it  is  about  half  an  inch  or  rather  more 
from  the  pubic  symphysis,  and  there,  as  well  as  the  sides  of  the  gland,  ia  con- 


Fig.  6G8. 


Fig.  668. — Transykrse  Seotiok  of  thi  Pros- 
tate Gland  turouoh  the  Middlr. 

u,  the  uretltra  into  which  the  eminence  of  the 
caput  gallinigiiiis  rises  from  below ;  «,  the  sinus 
pocularis,  cut  through  ;  d  e,  the  ejaculatory  dacts ; 
m,  superiorly,  the  deep  sphincter  mascular  fibres; 
971,  lower  down,  intersecting  muscular  bands  in  the 
lateral  lobes  of  the  prostate  ;  p,  p,  glandular  sub- 
stance. 


nocted  to  the  pubic  arch  by  the  reflexion 
of  the  pelvic  fascia,  which  forms  the 
pubo-prostatic  ligaments  or  anterior  ligaments  of  the  bladder.  The  pos- 
terior or  rectal  surface  is  smooth,  and  is  marked  by  a  slight  depreoiioiii 
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0r  by  two  grOQTea,  wbieh  meet  in  front,  luid  oorrespoud  with  the  course  of 
the  semiujd  dacti^  as  well  as  miirk  tbe  Vimltn  of  the  lateral  lobes  in  this 
situation  :  it  ij>  in  dose  apposition  with  the  rectum,  immediately  In  frout 
af  the  bend  from  the  middle  to  the  lower  or  an^l  [^art  of  that  Tiscusip 
where  tbe  aarftice  and  posterior  lx>rder  of  the  gland  can  be  ft?lt  hy  tho 
fin'^er  introduced  into  thi^  inteBtine.  The  i^idea  are  convex  and  promtnetit» 
and  are  covtri^d  hy  the  &f i terror  purtiorjB  of  the  levatorf^B  ani  muscles,  which 
paas  bock  on  eaeh  side,  from  the  ^ytii^jhyHi?  pubis  and  auterior  ligament 
of  the  bkdder,  and  etubmoe  the  ddea  of  the  proetAte.  ThU  |mrt  of 
each  legator  aui  is  occasionally  separated  from  the  rest  of  the  muscle  by 
sreoLir  tissue,  and  hiis  been  named  tetjutor  prodtdeB.  The  base  of  the  glaud 
ii  of  oonsidemble  thiokoeea,  and  is  notched  in  the  middle  :  it^  apex  ia 
tnmai)  towards  tbe  triangular  ligaments  As  already  nt^ited,  the  projitate 
encloses  thu  cotiimenc«ment  of  tb^  urethra.  The  canal  nius  uenrrr  to  the 
uppisr  than  to  tbt>  uridt^r  iurface  of  tbe  gland,  so  that  in  general  it  ia  about 
tiire^  lines  distant  from  tbe  fyrmer  and  four  or  6vti  from  the  latter ;  but 
ii  fraqtiently  varies  greatly  in  this  rei^pect.  The  prostatic  portion  of  the 
nretlua  is  abotit  an  inch  and  a  quarter  loDgf  and  is  dilated  in  the  midille  ; 
it  contain  a  the  yerumontauum  and  the  opening.^  of  the  aemiual  and  prostatio 
ductiip  and  will  be  afterwards  more  [mrticularlj  de^^rihed*  The  common 
■emiiialduotfi,  which  pans  forwards  from  tlie  vesicular  seminatea^  a!f^  traverse 
the  lower  part  of  the  pro«tate|  euclonad  iu  a  apeci^l  canal,  and  open  into  tho 
arethra. 


rM9«— LoitarTCDiFiiL  Mrtiiif  RjccrrroF  ev  the  Lotricit  piiiT  or  •mi  BtAi^Daa 
AtiP  tuoATktm  Gl4Ii]»  (n/tcr  ii.  E.  WcbcrL 

fV  itiuer  BUTlaae  of  tbe  uriaarj  lft«dder  ;  u  r,  opeoing  ef  th«  right  ureter,  from  vhieh 
1  iligbt  el«rallan  nmfl  flowti  U*  the  neck  ot  the  iMikr  ;  p,  tipper  iiori  ef  th«  pmniiLte  I 
ft\  %\ve  »j~cA)led  roldiite  lolie  i  p'\  tlie  rigSii  Utei  a1  lobe  ;  u,  the  iiirit^lti  ot  mmvm  poeularlK  ; 
df  ttiA  rj^bt  ^acMl&lorj  dnct^  rd,  taa  deferens  ;  i' J,  realeala  atrmioaliJi. 

This  gland  i§  usually  de^ribed  as  conaiating  of  thr^e  lobea,  two  of  whicb, 
pkoed  laterally,  and  separated  behiiid  by  the  poateiior  notch ^^  uc^  oi  « 
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size  ;  the  tbird,  or  middle  lobe,  is  a  smaller  rounded  or  triangoUr 
intimately  connected  with  the  other  two,  and  fitted  in  between  them  on  the 
tinder  side,  lying  immediately  beneath  the  neck  of  the  bladder  and  the 
adjacent  part  of  the  urethra.  This  third  lobe  is  exposed  by  turning  down 
the  seminal  vesicles  and  ducts,  between  which  and  the  cervix  vesioie  it  is 
placed  ;  being  in  fact  the  part  of  the  gland  contained  between  and  behind 
the  grooves  or  fissures  by  which  the  ejaculatory  ducts  reach  the  urethra. 
Tlie  separation  between  these  lobes,  which  is  little  marked  in  the  natural 
state,  becomes  often  much  more  apparent  in  disease. 

Structure. — The  prostate  is  enclosed  in  a  dense  fibrous  ooat,  which  is 
continuous  with  the  recto-vesical  fascia,  and  with  the  posterior  layer  of 
the  triangular  ligament,  and  is  rather  difficult  to  tear  or  cut.  Adama 
describes  the  fibrous  capsule  as  divisible  into  two  layers,  between  which 
the  prostatic  plexus  of  veins  is  enclosed.  The  prostate  is  a  highly  miucalar 
organ  ;  its  external  coat  contains  numerous  plain  fibres  ;  within  the  proper 
glandular  structure,  which  lies  somewhat  superficially,  there  is  a  stiODg 
layer  of  circular  fibres  continuous  posteriorly  with  the  sphincter  vesicas. 
Ellis  finds  that  these  muscular  fibres  not  only  join  behind  with  the  drcuLir 
fibres  of  the  bladder,  but  are  continuous  in  fr(mt  with  the  thin  layer  hereafter 
described  around  the  membranous  part  of  the  urethra  (p.  962).  Aocording 
to  Pettigrew,  the  muscular  fibres  of  the  prostate  are  the  lower  parts  of 
figure- 8  loops,  which  spread  superiorly  on  the  bladder.  The  substance 
of  the  gland  is  spongy  and  more  yielding  ;  its  colour  is  reddish  grey,  or 
sometimes  of  a  brownish  hue.  It  consists  of  numerous  small  follicles  or 
terminal  vesicles  opening  into  elongated  canals,  which  unite  into  a  smaller 
number  of  excretory  ducts.  These  appear  either  as  pores  or  as  whitish 
streaks,  according  to  the  way  in  which  they  are  exposed  in  a  section.  The 
epithelium  in  the  vesicular  terminations  is  thin  and  squamous,  whilst  in  the 
canals  it  is  columnar.  The  capillary  blood-veasels  spread  out  as  in  other 
similar  glands  on  the  ducts  and  clusters  of  vesicles,  and  the  different  glan- 
dular elements  are  united  by  areolar  tissue,  and  supported  by  processes  of 
the  deep  layer  of  the  fibrous  capsule  (Adams).  The  ducts  open  by  from 
twelve  to  twenty  or  more  orifices  upon  the  floor  of  the  urethra,  chiefly  in 
the  hollow  on  each  side  of  the  verumontauum  (p.  9G3). — (Adams,  Cyclop. 
of  Anat.,  vol.  iv.,  p.  147  ;  Ellis  and  Pettigrew,  referred  to  at  p.  951.) 

Vessels  and  Kcrces. — The  prostate  is  supplied  by  branches  of  the  vesical, 
hiemorrhoidal,  and  pudic  arteries.  Its  veins  form  a  plexus  round  the  sides 
and  base  of  the  gland,  which  is  highly  developed  in  old  subjects.  These 
veins  communicate  in  front  with  the  dorsal  vein  of  the  penis,  and  behind 
with  branches  of  the  internal  iliac  vein.  According  to  Adams,  the  lym- 
phatics, like  the  veins,  are  seen  ramifying  between  the  two  layers  of  the 
fibrous  capsule.     The  nerves  are  derived  from  the  hypogastric  plexus. 

Prostatic  fluid. — This  is  mixed  with  the  seminal  fluid  daring  emission;  as  obtained 
from  the  human  prostate  soon  after  de^th,  it  has  a  milky  aspect,  which  is  ascribed 
by  Adams  to  the  admixture  of  a  large  number  of  epithelial  cells,  and  he  thinks  it  pro- 
bable that,  as  discharged  during  life,  it  is  more  transparent.  According  to  the  same 
obscrv'er,  the  prostatic  fluid  has  an  acid  reaction,  and  presents,  under  the  microscope, 
numerous  molecules,  epithelial  particles  both  squamous  and  columnar,  and  g^ranalar 
nuclei  about  ^^^^  inch  in  diameter.  As  age  advances,  this  gland  is  disposed  to  become 
enlarged;  and  its  ducts  often  contain  small  round  concretions  of  laminated  appear- 
ance, and  varying  from  a  small  size  up  to  that  of  a  millet-seed;  they  sometimes  con- 
tain carbonate  of  lime,  but  are  principally  composed  of  animal  matter,  which  in  some 
of  them  appears  to  bo  entirely  amylaceous,  in  others  albuminous,  and  more  frequently 
is  of  a  mixed  chai-acter.    (Yirchow's  Cellular  Pathology,  by  Chance,  p.  369.) 
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Tli#  penisj  whicti  enpporU  the  grentor  pmrt  of  the  uretlim  in  the  maltf, 
it  ODitipo»ed  priii<;i|»ftlly  of  an  erectile  tiB^uo^  srraiiged  iu  Tutt4Bt?B  whtdi 
oocupy  thrt'e  long  and  tie&rly  cyLiiidricjLl  crMn  part  men  t^.  Of  lUenb,  twO| 
naiottd  corpora  cavat%osa  p«nut|  placed  hide  by  bide,  furni  Uie  priucip«I  pitrt 
of  the  orgatij  whikt  the  other,  aifcuated  beneath  the  two  preceding,  aur* 
roimie  th^  amul  of  the  ureihra^  and  is  u&med  corpus  ^avBmotum  urdhrt^  or 
corpus  Mpon^UiSutn* 

The  ponifl  it  attach^  behmd  to  the  front  of  the  pubesi,  nod  to  tbe  pubto 
aruh,  by  what  U  tertti^  tht'  tool ;  M  front  it  ends  in  an  enlargement  named 
the  glauji^  vrhitib  i^  »trti€tnr:iny  coutinuous  vvith  tbe  corpus  spongiottum,  Th^ 
iutt^rtneJijite  portlou  or  j^iodv^  of  the  peniBi  oT«'ing  to  the  relative  poaitlon  of 
itfi  thrifse  compartments,  ba^^  three  eomei^bat  flattened  aides,  and  threo 
round  i^d  borders  ;  its  widest  fiide  is  turned  upvyarda  and  forwardt^  and  ]■ 
11 A  mod  the  dorsmti.  Tbe  glun^  penis,  which  [a  slightly  cocd  pressed  abore 
and  bf low,  prtsenta  at  ita  eitr^mity  a  vertical  fia^urej  the  external  orifice 
of  the  nrethra  ;  its  baae,  which  ia  wider  than  the  body  of  the  ijeni*,  is 
hollowed  out  below  to  receive  the  p arrowing  extremities  of  the  oorpf*ra 
Ciivtfnioea  ;  it"}  bordor  is  rotiiided  and  projecting,  and  is  named  the'  Ofrona 
glanduy  behind  which  is  a  constriction  named  tbe  cacljc ;  the  posterioT 
boutid%ry  of  the  gLi^ns  thus  marked  olf  pas^^es  obliquely  down  on  each  isida 
of  tbe  under  surfocef  and  ends  behind  the  urethit&l  ox>ening,  in  a  median 
fold  of  skin,  nnmeii  the /n?»um. 

Tht  Initgttmenfit, — The  integument  of  thD  penis,  which  ia  onntinned  from 

thRt  of  the  pubes  atid  ficrutum,  forma  a  simple  inveatmtmt  aa  far  a^  the 

ntfck   of  the   glaris.      At   thiii   part   it   leaves   the   surface   and    ia   doubled 

Lup  in  a  looae  cylindrical  fold^  coni^tituting  tbe  prf^puc^  or  f*jrtskin.     The 

Kinner  layer  of  this  fold  retnrns  to  the  penis  behind  the  cervix,  where  it 

in  firmly  attached  ;   and  tbe  intt^gument,  becomiug  thus  again  adherent,  is 

continued   forwards  over  tbe  corona  and  glaus^  as  far  as  the  oriSce  of  tbe 

urethra,  wb^^re   it   meetfl   with  the   mncouii  membrane  of  the   urethra,  and 

behind  that  orifice  forma  the  frmmm  of  iht  prepuce.     Upon  the  body  of  the 

peuia  the  skin  is  very  thin^  t^ntirely  free  from  fat,  and,  excepting  at  tha 

root}  from  haira  also  ;  in  the^e  respects  diifering  remarkably  from  that  on 

the  pubes,  which  is  thick,  covers  a  large  cuaMon  of  fat,  and,  after  puberty, 

-  |»  beset  with  hatra  :    the  akin  of  tlie  penis  is  tnoreover  very  movable  and 

^difltenHble^  and  is  dark  in  colour.     At  the  free  tnargln  of  the  prepuce  the 

^  Integument   changes   its   character^   and   approaches   to   that  of  a   mucous 

membrane,   being  red^  thin,  and  moist.      Numerous  aobncsous  glaiuis  are 

■  oaliected  round  the  cervix  of  the  penis  and  coronsk  ;    tbey  are  named  the 

mglands  of  Tymn  (glandulas  odoriferm)*     Their  eecretiou  has  a  peouliar  odour^ 

Kud  was  formerly  aupposed  to  coustitutt:  the  white  smcjfma  itrapniH^  which 

lends  to  ooHt'ct  beneath  the  foreskin  ;    but  that  aubsttitnce  consists  prind- 

pad  J  of  epithelial  celb  ca^t  from  the  oppOHed  cniieulAr  imrfiM::es. 

Upon  the  surfaoe  of  the  glani  penis  the  int^gnmenl  again  changes  its 

character  ;  it  ceases  to  contain  glnnds,  but  its  papillte  are  highly  developed 

and  extremely  sensitive,  and  it  adheres  most  intimately  ami  immovably  to 

the  apon^  tissue  of  tbe  glans, 

.        Beneath  the  skin^  on  the  body  of  the  penis,  the  ordinary  superflcial  fascia  is 

livery  distinct  ;  it  in  continuous  with  that  of  the  groin ^  and  also  with  the  dart*  >id 

ItiMue  of  the  ^^crotuui.      Near  the  root  of  the  organ  there  is  in  front  a  dense 

Uttud  of  bbro-elaatic  tiasiUe,  named  the  dtisprnst^rif  li^jamtnij  iyiiig  amonfslj 
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the  fibres  of  the  superSdal  fascU ;  it  in  triHtigtiUr  In  form ;  oiie  ed^  iii 
free,  another  is  cotmecied  with  the  fore  piirt  of  the  puHc  ajrmphyalit,  and 
the  third  with  the  dontum  of  the  peniB, 

The  iiiiegooieutB  of  iht5  penis  are  mipplied  with  hlood  hj  hrskuch^  of  tho 
dorsAl  artery  of  the  pen  La  and  ejcLentaJ  puijic  ;  the  reiiii  join  the  dorsal  «ad 
external  pu'iic  vein  a.  Th«ir  nerves  are  entirely  derived  from  the  doml 
braochea  d[  the  puUic  nerves. 


THE    COKPaRi    CAVEKNOSi* 


The  corporm  ^avtmov^  form  the  princJi^al  part  of  the  borl  j  of  the  penhf 

and  chiefly  detennine  its  form  and  conauitence.  They  are  two  cylindrical 
bodies^  pla^oed  Hide  by  mde,  flattened  on  their  median  aspects,  and  clossely 
nuitod  and  iu  part  blended  together  along  tha  middle  line  for  the  anterior 
three  fourths  of  their  length  ;  whilst  at  the  back  part,  in  can  tact  with  the 
symphyua  pabis^  they  separate  frotu  each  other  in  form  of  two  bulging  and 


Fig,  670. 
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to    tniE    Ha  ail    of    thi    Ptraits   aid 


Isc&iUM  (Frem  KaheU).     ) 

m^  ett  aooekrator  urmio  mn^k  coi 
t3»«  balb  of  the  sp^rngj  bcidy  nf  tbe  urvi 
which  presents  at  r^  posters  orl;*  a  id  ml 
notch  ;  b^  h^  anterior  sL]|is  uf  the  iD0«c1e 
or  bulbtj-©ivernosi ;  e»  t^  eratm  of  the 
penlSi  preMfltmg  aa  oval  dilaUtioap  ^,  or 
bulb  <i(  the  oerpua  oaremosum  ;  d,  d, 
eroctoTfls  penis  mti&des  *  /,  oorpai  ifioa* 
giosntn  itrethne* 

thea  tapering  processes  named  cmra^ 
which  extend  backw^mls  attached 
ta  the  pubic  and  ischial  rami,  and 
invested  by  the  ereetares  peuia  or 
li^chto^cavernDsi  muaolas.  Imine- 
diately  behind  their  plaice  of  union , 
tliey  are  slightly  onlargml,  so  as  to 
form  wh^t  are  named  by  Kobelt 
the  bnUi6  of  the  corpora  cnnxirncm, 
parta  which  attain  a  much  greater 
proportionate  developn^ent  in  some 
quadrupeds.  In  fronts  tbe  corpora 
cavernosa  are  closely  bound  together 
into  a  single  rounded  extremity,  which  is  covered  by  the  glans  penis  and 
firmly  connected  to  its  h^m  by  librons  tlaaue. 

The  under  surface  of  the  united  cavern oua  bodies  presents  a  longi- 
tudinal gix>ove,  in  which  ia  lodged  the  corpus  spongiosutUj  containing  the 
greateat  part  of  the  caned  of  the  urethra.  The  upper  or  anterior  sturfiLce  is 
also  marked  with  a  i^light  medifin  groove  for  the  dorsal  vein  of  the  peiuj, 
aitd  near  the  root  h  attached  to  the  pubea  by  the  auspens^ory  ligament. 

i-Krudnre^^^ThB  median  septum  between  the  two  oorpoca  cavern osa  u 
thick  and  complete  behind  *,  but  farther  forward  it  becomes  thinner,  and 
im|.>erfectly  separates  their  two  cavitieR,  for  it  presents,  particulnj'ly  towurds 
the  anterior  cjctremtty,  numeroua  clefta^  ei^tendlng  from  the  doraiU  to  the 
urethral  edg*^,  and  admitting  of  a  free  communication  between  the  erectUt 
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of  the  two  mde^     From  t!ie  directing  of  tbeso  ilito,  the  mtertnecHaia 
wliiie  portioti^  of  the  aeptmn  tire  mmde  to  rt*^mb1e  iti  brm&gemctit  th@  teetli 

of  ft  comb,  and  hoiice  it  h  named  Afpinm  pectinifomie. 

The  eitternid  fibrous  invei-tmeftt  of  ilie  cayemous  etmctiUre  is  white  and 
dena<»,  from  half  n  line  to  a  line  thick,  and  vsTf  btroog  and  ela-^lic  It  is 
com  posed  for  the  mo»t  part  of  louKiiudlaal  bundles  of  abining  white  fibres^ 
¥riib  nniiLeroua  well  d^v«:ilo}>ed  elastic  fibr^a,  enclosing  Iha  two  cnrpora 
cavernosa  in  a  common  covering  ;  but  intirrual  to  this,  in  each  compartment^ 
iH  ft  layer  of  circuLir  fibrci^  vrbicU   enter  into  the  formation  of  the  Bepium. 

•  (J*  Wilson  and  Ellis.) 

From  the  iutf^^rior  of  ihe  fibtouB  envelope,  and  from  the  sides  of  the 
■eptum,  numeriuis  lamell^e^  bandSj  and  cords,  composed  of  an  eiieciaible 
6brouB  ti^Hue^  and  uamt?d  irafjeculcr^  paa^  inwfirJs,  and  mu  through  ftnd 
ftcrosa   the    cjivity  ixi  all    directions,    thiiH    Jiiib- 

^dividing  it  into  ii  ai altitude  of  intcr^tioei*,   and  Fijr*  671 

givitig  the  entire  structure  a  spongy  character. 

Fis*  CTl. — TaAitsTiEitsB  S*oTio»  or  tn^  PsM*  iir  thu 

HtSTlSaiDfiD    STATE. 

Tlie  integument  is  repfeflipnted  w  AUrv^noding  the 
^4e«|ier  ptutjt ;  the  erectlla  tt^ttte  oceupjiitg  the  uot-iNita 
flftVfrn^ia  and  the  sejitum  pectinift^nne  drscending  be^ 
tweeii  th«fe  Itodiea;  u^  plaevd  on  the  ReciiOB  of  the 
a|M>ng^  IkkIj,  markii  the  nrt^thra  in  the  fono  of  a  tntfiir- 
vurm  iIjI  ;  i\  tbe  single  dorsal  vein  ;  tv,  the  dorsal 
arteijj  »nd  u,  the  oer^e,  of  one  ude* 


The  trabeeul®,  whether  latDelliform  or  cord  like,  ftre  larger  and  atronger 
near  the  circumference  tlmn  along  the  centre  of  cj^cb  cavfcirnoua  hodjr,  and 
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Fig    672.''PoftTiojt  Of   Tnm 
Ehkctilf:    Tj£901   or  rni 

OjRPUS   CAVBaNCkSUM    MkO* 

iirittit,  anawiMu  thk  Anso- 

UlB     SrairCTElRR    AWD    Tel 
TaSCUUR  DislTaiBCTIOlf 

(fivm  J.  Miiller). 

m,  ft  H&all  artfiT7  flnpporiei] 
hf  ibft  larger  lra1i«eiilK^  and 
brnnehttig  oat  on  all  aided  ;  e^ 
th«  tendHMikti  arterial  tafls 
itr  httik'me  atteriee  of  Miller  ; 
d^  the  )ifeoU,r  structure  farmed 
lij  |^«  jber  trabeculBj, 

th«j  ftlio  be^m0  gradnallj 

tfaieker  towarda  the  crnra. 

Th  e  in  tersipaces,  con  versely , 

are   larger   in  the    middle 

than     near    the     surface ; 

their  long  diameter  h^  in 

the  Utter  situation,  placed 

traiasTeraely  to  that  of  the 

penia ;     fttid  they   become 

larger  toward.<i  the  forepart  of  the  penis.      Hiey  are  lined   by  ft  hiyer  of 

squamous  epithelium.      The  tmheciilfe  contain  the  ordinary  white  €broiiA 

taaiue  and  &iie  ebstio  fibr^,  t#gether  with  pale  musoalftr  fibres,  ftr^r' 
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ntrvm,     Tho  muaenl^  tiMue  h  mncB  more  Abtiud&ni  m  ibe  penis  Qf  Boai« 

Tbo  itJlertmbecvilAr  i^paoos  forfa  a  labjrLiitli  of  iutercommuntcailti^ 
tunoun  «r«.'olffl  diviJtKl  by  iho  tmlvecular  tbsuf*.  The  spaces  of  thd  two 
tiitl^s  eomcuiinicate  fret»1y  thrciiigh  tbe  septum,  oapet^iatly  in  front,  Tbey 
retura  thek  blo<Mi  partly  by  a  8<?ries  of  bmnchea  wbieli  escape  between 
tli^  <H)rpora  cav©i*nosa  aud  the  corpus  spotigiosuno,  and  which,  acoompaniei 
by  ymtxH  from  the  latter,  mount  on  the  sides  of  the  p*mh  to  lb*3  vmia 
dor^'iliviy  partly  by  short  veina  issuing  at  the  npper  surface,  and  imme* 
diatt-ly  joining  the  dorsal  vein,  but  prijidp&lly  by  veum  passing  out  ti<?ar 
the  root  of  the  pt-'iiis  aud  joiuiug  ibe  prostatic  plexus  and  pudendal  veins. 
Actiordiog  to  Kobijlt,  there  are  abio  oonimunioatioiii  witb  the  cutaneous 
T^ins  on  the  abdomtsn. 

The  arteries  of  the  corpora  cavernosa  are  brandisfl  of  the  pudic  artery. 
The  proper  eavornooi  arteries  (profundie  penis),  right  and  left,  siipply  tlieta 
chiefly  ;  but  ibe  dorsal  artery  of  the  penm  also  seudn  tvrig^  through  the 
fi'»rou«  sheath,  nltmg  t!ie  upper  surface,  trspecially  in  the  fore  part  of  the 
peuU.  Within  the  c^vernoui)  tissue,  the  numerous  branches  of  arteries  are 
supported  by  the  trabeculie,  in  thn  midillo  of  which  they  ruui  and  terminate 
iu  two  Modes;  some  of  them  snlKlividiug  iuto  branch^  of  capillary  miiinte- 
ntss  whjcli  opon  into  the  iutertrabecular  sp*c©s  ;  while  others  fomi  twndril- 
like  twigia  livbich  project  into  the  spaot^s,  and  end  in  curling  dilated  extre- 
mities—the fulmne  arterka  of  J.  Milller,  sometimeB  tiagly  and  sometimes 
in  tufta.  The  extremity  of  each  ourled  dilatation  would  appear  to  be  bound 
down  by  a  small  fibroui  band,  which  according  to  Henle  is  luiually  soli<l, 
but  is  s;ud  by  Kolilker  to  coutaln   a  capillary  continuation  of  the  blood- 
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Fig.  6ra.— Okk  Of  tin:  Turrs  ooif?AtirrPfa  x  Buu^tntn  AaraaT 
MORE  niDULT  KAo?iiriED  \froai  J.  Millll^). 


The  tuft  a  repreeeuted  as  prujecUag  into  iht  cavltj  of   s 
vein. 


^^^^^^^^^V       Te!^ReL     The  ht'licine  arleriee  are  most  abundant  m  the 

^^^^^^^^         posterior  part  of  the  corpora  cavernosa,  and  are  found 

^^^^^^  i[i   the   corni'S^jonding  part  of  the   corpus  spongionnm 

also  ;  but  they  have  not  been  seen  in  the  glans  peni^. 

They  are  most  distinct  in  man,  but   are  not  constant  in  animals,  so  that, 

whatever  may  bc»  thuLr  utej  they  do  not  appear  to  be  «j8&&ntial  to  the  process 

of  erection* 


OORFUS    8FON0I051TM, 

The  corpus  itpongiosnm  urcihtcB  commences  in  front  of  the  tvian^ilar ' 
ligament  of  the  peuneum,  between  the  diverging  cruia  of  the  coriKjra 
cavernosa,  and  somewhat  behind  tht4r  point  of  junction,  by  an  enlar^^ed  and 
rounded  extremity  named  the  bulb.  It  extends  forwards  as  a  cylindrical, 
or  slightly  tapering  body,  lodged  in  the  groove  on  the  under  side  of  the 
united  cavernous  bodies^  as  far  as  their  blunt  anterior  f^^ttremity,  over 
which  it  expands  ao  as  to  form  tbu  glans  penis  already  described. 

The  posterior  bulbous  extremity,  or  b%ilb  of  the  urethru,  yaiies  in  iisce  in 
different  subjects.  It  receives  an  iriTestment  from  the  triangular  ligament 
in  which  it  rests,  and  is  embraced  by  the  accelerator  urinse,  or  bulbo- 
caYemosuB  muscle.     The  posterior  eitri^miiy  of  the  bulb  exhibit^  more  Of 
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F^j^iUuotly,  a  flobtJivisioQ  into  two  I  Enteral  portions  or  lobei,  uepnrAted  hf 
a  Elijj'Ut  furrow  ou  the  surface,  and  by  a  sJeiidifr  fibroiii  partitioD  vvithii*, 
whi^h  extends  for  a  abort  difstatioe  foru^arda  ;  iti  early  infnucy  this  is  mora 
tttarked.  It  h  abave  thin  ]>art  tbat  the  uretbra,  hiirtug  pierced  tbe  tri- 
ati^lar  lignmeiitj  enters  the  bulb,  Burroiinded  obbquely  by  a  portion  of 
the  t^poug^y  tinstte,  iiauied  by  Kobek  the  coUiciifu,i  hidbi^  from  whicb  a  layer 
of  vetioua  erect de  tissue  passcii  back  upau  the  membrauous  portiou  of  the 
uriitbra,  and  also  upun  the  prostatic  part,  to  the  Deck  of  ih&  bladder,  ]yir»g 
clfiaely  btiQuAth  the  muo^jus  membraae.  At  fir^t  the  urethra  is  nearer  th^ 
npp«r  than  the  lower  part  i»f  the  oorpua  ajx^iigiuaum,  but  it  soon  gains  and 
continnes  to  occupy  the  middle  of  that  body. 

StrHctitre. — This  is  eseent tally  the  eame  as  that  of  th^  corpora  caver* 
itoajij  only  more  dt^lic^ite,  or  with  a  much  lejis  quantity  of  the  fibrous 
tnbecultr  atiucture.  Like  the  corpora  cavernosa^  it  is  di<4t0udt»d  with  blood 
during  enaction  ;  but  never  acquires  the  same  hardness.  Tb@  outer  5brotis 
tnnic  ai  much  thinner,  is  Jesa  white  in  colour,  and  contains  more  elastic 
ti^iie  ;  the  areolas  ar«  smmller,  and  directed  for  the  most  part  with  their 
long  diameter  corre)«ponding  to  that  of  tb^  penb  ;  the  trabecule  arc  huer 
anil  tuurti  eiiua)  in  EiZe  ;  snd  the  veins  form  a  nearly  uniform  plexus 
between  th^m  ;  in  the  glnufti  tho  meahes  of  this  plexus  are  amuUtj^t  and 
most  uuifLirDa.  Immciiiately  aurroundiug  the  canal  of  the  urutbra,  and^ 
again,  forming  part  of  the  external  coat  of  tlie  spongy  subs  tan  ce,  there 
are  plain  muscular  hhres,  which  are  continuous  posteriorly  with  those  of 
the  blaJder.  The  helicine  arteries  are  found  in  the  spongy  body,  except- 
ing in  the  i>art  which  forms  the  gUn»  penis.  A  cousiderahle  artery  derived 
from  tbe  internal  pudic  enters  tho  bulb  on  each  side,  and  auppliea  the 
greater  jiart  of  the  spongy  body,  sending  branches  as  fur  »a  tho  glans  penis, 
which,  howeverp  is  chietly  supplied  by  the  arUiria  dorsmlis.  Besides  the*ie, 
Kobelt  describes,  ikn  coniitantly  present,  another  but  much  imaller  branch  of 
the  puiHc  artery,  whteh,  he  says,  enters  the  bulb  on  the  upj^er  surfnce^  about 
an  ineh  from  its  posterior  extremity,  and  nina  forwards  in  the  corpus  spongi- 
osum to  the  gtans*  Ketni  issue  frooi  the  glans  and  adjoining  part  of  the 
spongy  boily,  to  end  in  the  vena  dorsal  is  penis  ;  tliote  of  the  rest  of  the 
spongy  boiiy  for  the  mo»t  part  pa«^  out  backwards  throuL^h  the  bulb,  and 
end  in  the  pro^^tatic  and  pmltc  venous  plexunes  :  some  emerge  from  bentjatb 
the  corpora  cavernosa,  anaatomote  with  thtdr  veins,  and  end  partly  In  the 
cutatieous  venous  system  of  the  penis  and  scrotum,  and  partly  in  the  pudio 
and  obturator  veins. 

The  lyrthphatict  of  the  penis  form  a  dense  network  on  the  idcin  of  the 
glans  and  prepuce^  and  also  underneath  the  mucous  luung  of  the  urethral. 
They  terminate  cliieHy  in  the  inguinal  glands^  Deep-seated  lymphatiov  are 
alBO  described  aa  iasuiiig  from  the  cavernous  arid  spongy  bodies,  and  paa^uig 
under  the  pubic  arch  with  the  deep  ? eins,  to  join  the  lymphatic  plaxuiee  in 
the  pelvis. 

The  f^ertttJ  of  the  penis  are  derived  from  the  pudic  nerve  and  from  the 
hypogastric  plexus  of  the  sympathetic  (pp^  671  and  703).  They  terminate 
by  frequent  division,  and  present  indistinct  traces  of  the  so-called  oorpuscttla 
taet^s  ;  en  the  glans  and  bulb  of  the  urethra,  some  fibres  of  the  cutaneous 
nerves  end  in  Pacinian  bodie9^ 


tTBETERA   OF    TUB  MAXE. 


The  maJi  urdhra  extends  from  the  neck  of  the  blailder  to  the  extremity 
of  the  xjenii.     Its  total  length  is  about  eight  iuchea  and  %  h&li^  but  vahei 
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madi  wocordJDg  to  the  kngtb  of  Uw  penn,  and  the  eonditkni  of  thfti 
lU  diamfifT  tatmb  m  dilfeient  p«rU  of  its  extent,  ae  will  be 
paiticnUrlj  bensfier.     T:ke  tube  oouaste  of  a  om  turn  mm 


Fi^.  674. — The  loweb  pakt  of  thb  Blaiii>kr  asd  thr  Pr-.«tatic;  Mexb&axocs,  axd 

hzLB'i'VS   PAKTS  uF   TBI    CeETHEA   OPK5ED   PKvM    ABuTC. 

A  portion  of  the  vail  of  tbe  bhulder  and  the  upper  part  of  the  proetate  fUnd  hare 
l««n  i^  inoTe<l,  the  oorpcra  carenioAB  penis  Ijive  been  separated  in  the  mi JdJe  line  and 
tamed  to  the  side,  ani  tbe  arethra  has  been  slit  up  ;  tbe  balb  is  left  entire  below,  mod 
a{ou  and  l^ebind  it  the  glacds  uf  Covper  with  their  dncts  hare  been  expr«ed.  I,  pUeed 
in  the  middle  of  the  tiigoonm  Tenoe  ;  «,  ■,  oUiqae  apertoretof  the  oreten ;  from  theee  an 
eleration  of  tbe  wall  of  the  bladder  ia  shown  running  down  to  a  r,  the  oTnla  vesicae  ;  I,  the 
longitudinal  mnacnlar  fibres  of  tbe  bladder  passing  down  n^on  the  prostate  ;  « r,  the 
circular  fibres  of  ti.e  sphincter  surrounding  tbe  neck  ;  />,  the  glandular  p<art  of  tbe  pros* 
tate  ;  j^',  the  proftatic  portion  of  tbe  urethra  ;  from  the  umla  Tesice  a  median  ridge  is 
seen  descendiog  to  the  caput  galUnaginia,  in  which  «  indicates  the  opening  of  the 
sinos  pocularis,  and  d,  that  of  one  of  the  ductus  ejaculatorii ;  m,  tbe  commencement  of 
the  membranous  portion  of  tbe  arsthra  ;  h,  the  bulb  of  the  spongy  body ;  I/,  the  bulbous 
part  of  tbe  arethra  ;  e,  sue  of  Cowper's  glands  ;  edjcd,  course  and  orifice  of  iuduct  lying 
upon  the  bulb^  and  passing  forward  between  the  spongy  body  and  the  urethra,  into  which 
aloBC  with  its  lellow  it  opens ;  e  c^  oac  of  the  corpoia  eaTeraosa.      ^ 
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br^ne,  supported  by  nn  outer  Uyer  of  ftubmuoona  tinatie  otuinectbg  it  wUli 
the  ievi^riil  pnita  througU  wbicb  it  paasi^B.  in  the  aubraucQua  tiiBue  them 
are,  Ibron^huiit  the  wlrnlu  extent  of  the  urathm,  two  Uyera  of  plain  nnii- 
<?til&r  tibr^^d,  the  iuneruiust  Ukponed  longitudintilly,  mid  the  uther  in  & 
circiihikr  direct ioa.  Jn  a^cordimcB  with  the  anme  or  chariwter  of  thoAe 
parts  through  which  it  p^ksaea,  three  diviflionii  of  the  urethr*  am  sep&i^mtely  , 
deiJCiribKd  as  the  proHaii^f  m4'n*^nnouu,  and  »pongy  portion i» 

1,   The  fiiBt,   or  prod^tie  pQrtiQn^  in  the  part  which  pasaeii  through  the 

prmtaie  gknd.       It  u  from  IS  to  15  lines  in  lungtb,  is  the  widest  port 

of  the  iNiual,   and  im  larger  in  the   middle    tbin  at  either  end  ;    at  Uia 

I  tieok  of  the  bladder  itn  diameter  m  nearly  4  liuea^  then  it  widens  a  little, 

Lki  fta  to  be  rather  more  tlian  4  IUiub,  and  in  old  persons  5  or  6,  after  whicli 

it  dirainiahee* likt)  a  funnel,   until,  at  its  anterior  extremity,   il   in  smaller 

than  at  its  comuieueeniunt.      It  pH«s^s  through  the  upper  piirt  yf  the  pro- 

Ljitate^  above  the  middle  lobe,  io  that  there  la  more  of  the  gltiud  below  it 

^Ihaa  above.      Though  enclosed  in  the  lirm  glandular  suhatiinee,   it  ii  more 

dilatable  than  any  other  part  of  the  urethra  ;  but  immediately  at  tbe  neck 

of  the  bladder,  it  is,  aa  eUe where  atated,  much  more  i^si«4tant.      The  tran^ 

verge  section  of  the  urethra^  as  it  lioa  tn  tlie  proiitate,  isi  widened  from  aide 

to  tide  and  aomewhnt  folded   upwardi  in  the  middle,  the  upper  and  under 

•drfaoe  being  in  contAct. 

The   Uiimg   membrane  of  the  prostatic  portion  of  the   urethra  m  thrown 

into  longitudinal  folda,  when  no  Suid  m  pa&^ug  along  it  ;  it  furmn  no  proper 

TtdwQ  at  the  neck  of  the  bladder,  unless  the  elevation   named  the  uvula 

Tflflicte  is  to  be  regarded  aa  aueh.      Somewhat  in  advance  of  this,  and  con- 

tinued    from   it  along  the  floor  of  the  paasi^e,  projects  a   narrow   median 

lidj^e,  about  8  or  9  lines  in  length,  {uid  I }  Hue  in  it«  greatest  height ;  thia 

Lfidge   gradually  dses  into  a   peak,  and  ftinka  down  again  at  ita  anterior  or 

flower  end,  and   ia  formed  by  an  elevation  of  the  mucous  mtrmbrane  and 

i*ul'J4'u;eut  ti*isue.     This  is  the  creat  of  the  nrwthra  (crista  urethras),  mora  j 

generally  call*fd  mimt  fjaRinmjittis  and  i>trnniont4inmfi.     On  eaeh  aide  of  thia 

ridge  the  i^urfaee  is  alightly  depressed^  Ei^o  n&  to  form  a  longitudinal  groove, 

.  nameiLl  the  prmtatU  Hhvs^  the  floor  af  which  is  pierced  by  numerous  fora- 

lintna,  the  oriflces  of  the  prostatic  ducts.     Through  these  a  viscid  6ujd  oo'^en  ' 

^out  an  pressures  ;  the  ducta  of  the  middle  lobe  open  behind   the   urethral 

creat,  and  aome  others  open  bufore  it, 

i       Sifitts  f)oc%daru. — At  the  forts  part  of  the  moat  elevated  portion  of  the 

■Mat^  and  eiactly  iu  the  middle  Iinci,  b  a  reeesa,  upon  or  withiji  the  margins 

c^  which  are  placed  the  ah t- like  opeaingfi  of  the  common  tiiemiual  or  ejacu- 

latory    ducbi,  one  at    each   aide*      This   median    depresiiion^    named    sinus 

^ftKuiuris^  v€sicii  proAtuiica^  ot  u6'ic/e,  was  fin^t  desciibed  by  Morgagni,  and 

^liA  more  lately   attracted  renewed   attention^  as  eorrej^nding   with   the 

RtruoturQ  which  iu  the  female  Is  developtid  into  the  uterus. 

The  titricle  forms  a  cul-de^sao  ruuuing  upwards  or  Itaekwards,  from  three 

Kla  ^v&  lines   deep,  and  ui^ually  about  one  line  wide  at  it^  en t ranee   and  for 

-  NJ me  distance  up,  but  acquiring  a  width  of  at  least  two  linen  at  lU  upper  end 

or  fimduif.   The  prominent  walls  of  the  narrow  portion  form  the  ui^thnvl  crmt, 

tkiui    il^   fundus  appears  to   lie   behind  and  beneath   the   middle   lobe,  and 

between  the  two  lateral  lobes  of  the   p^o^tate«       lt»  pariete^,  which  are  dia* 

linot,  and  tolerably  thick,  art;  comjMJsed  of  fibrous  ti<iane  and  mucous  mem- 

l.|>rane,  together  with  a  few  muscul.ir  tihreSj  and  enclose  on  each  side  the  ejacu- 

latory  duet  i  numerous  smidl  glands  open  on  it^  inner  ^urfiioe.    According  ta 

Ko1>ett  and  othiT^,  the  caput  gallinaginls  ccmtaina  M>me  if^etl-nmrked  ^rec^ 

U  3  It 
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and  muscular  tissue,  aud  it  has  been  supposed  that  this  eininenoe,  when  dis- 
tended ¥rith  blood,  may  offer  an  obstacle  to  the  passage  of  the  semen  back- 
wards into  the  bladder.  (E.  H.  Weber,  Zusatze  zur  Lehre  vom  Baue  uiid 
Yerrichtungen  der  Geschlechts-Orgaue,  1846  ;  Huschke  in  Soemmerring's 
Anatomie,  vol.  v. ;  Leuokai-t,  "  Vesicula  Prostatica,"  in  Cyclop,  of  Anai.  it 
Phys.) 

2.  The  membranous  portion  of  the  urethra  comprises  the  part  between 
the  apex  of  the  prostate,  and  the  bulb  of  the  corpus  spongiosum.  It  mea- 
sures three-quarters  of  an  inch  along  its  anterior,  but  only  about  half  an 
inch  on  its  posterior  surface,  in  consequence  of  the  projection  upwards  on  it 
of  the  bulb.  This  is  the  narrowest  division  of  the  urethra.  In  Uie  middle 
its  circumference  is  0*6  of  an  inch  ;  at  the  end  0*5.  (U.  lliompson.)  It  is 
placed  beneath  the  pubic  arch,  the  anterior  concave  surface  ^ing  distant 
nearly  an  inch  from  the  bone,  leaving  an  interval,  occupied  by  the  dorsal 
vessels  and  nerves  of  the  penis,  by  areolar  tissue,  aud  some  muscular  fibres. 
Its  lower  convex  surface  is  turned  towards  the  perinseum,  opposite  to  thu 
point  of  meeting  of  the  transverse  muscles  :  it  is  separated  by  an  interval 
from  the  last  part  of  the  rectum.  About  a  line  in  front  of  the  prostate,  it 
emerges  from  between  the  anterior  borders  of  the  levatores  ani,  and  passes 
through  the  deep  layer  of  the  subpubic  fascia  (p.  260)  ;  it  is  then  placed 
between  that  and  the  anterior  layer  or  triangular  ligament  through  which 
it  passes  8ome  way  farther  forwards,  but  both  of  these  fibrous  membranes 
are  prolonged  upon  the  canal,  the  one  backwards  aud  the  other  forwards. 
Between  these  two  layers  the  urethra  is  surrounded  by  a  little  erectile  tissue, 
by  some  veins,  and  al&o  by  the  fibres  of  the  compressor  Mrtthrce  muscle  ; 
beneath  it,  on  each  side,  are  Cowper*s  glands.  The  proper  or  plain  muscular 
fibres  of  this  portion  of  the  urethra  are  continued  over  the  outer  and  inner 
surfaces  of  the  prostate  into  the  muscular  coat  of  the  bladder  posteriorly, 
and  into  those  of  tlie  spongy  portion  of  the  urethra  anteriorly.     (Hancock. ) 

3.  The  spotujy  portiun  of  the  urethra,  by  far  the  longest  and  most  vari- 
able in  length  and  direction,  includes  the  remainder  of  the  canal,  or  that 
part  which  is  surrounded  by  the  erectile  tissue  of  the  corpus  spongiosum. 
Its  length  is  about  six  inches.  The  part  contained  within  the  bulb,  some- 
times diHtinguLshed  as  the  bulbous  portuniy  is  somewhat  dilated  ;  its  circum- 
ference being  equal  to  seven-tenths  of  an  inch  (Thompson).  The  succeeding 
portion,  as  far  as  the  glans,  is  of  uniform  size,  being  intermediate  in  this 
respect  between  the  bulbous  and  membranous  portions.  The  cross  section 
of  its  canal  appears  like  a  transvei*se  slit.  The  canal  of  the  urethra  situated 
in  the  glans  hiis,  on  the  contrary,  when  seen  in  a  cross  section,  the  form  of 
a  vertical  slit :  in  this  part  the  camal  is  again  considerably  dilated,  forming 
what  is  named  the /os^a  uavicularis,  which  is  from  four  to  nix  lines  in  length, 
and  is  most  evident  in  the  form  of  a  depression  on  the  floor  of  the  urethra. 

Lastly,  at  its  orifice,  which  is  a  vertical  fissure  from  two  and  a  half  to 
'  three  lines  in  extent,  and  bounded  by  two  small  lips,  the  urethra  is  again 
contracted  and  reaches  its  narrowest  dimensions.  In  consequence  of  its 
form,  and  ako  of  the  resistant  nature  of  the  tissues  at  its  margin,  this  open- 
ing does  not  admit  so  large  an  instrument  as  oven  the  membranous  portion 
of  the  canal. 

The  mucous  membrane  of  the  urethra  possesses  a  lining  of  stratified 
epithelium,  of  which  the  superficial  cells  are  columnar,  except  for  a  short 
distance  from  the  orifice,  where  they  are  squamous,  and  where  the  subjacent 
membrane  exhibits  papillse. 

The  whole  lining  membrane  of  the  urethra  is  beset  with  small  mucous 
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glands  and  follicles,  commonly  uamed  the  glands  of  Littr^,  the  ducts  of 
which  pass  obliquely  forwards  through  the  membranes.  They  vary  much  in 
size  and  in  tho  degree  of  loculation  and  ramification  of  their  cavities.  Besides 
these  there  are  larger  recesses  or  lacunae,  opening  by  oblique  orifices  turned 
forwards  or  down  the  canal.  These  are  most  abundant  along  the  floor  of  the 
urethra,  es[jecially  in  its  bulbous  part  One  large  and  conspicuous  recess, 
situated  on  the  upper  surface  of  the  fossa  navicularip,  is  named  the  lacuna 
mck/na. 

Comperes  Glands, — In  the  bulbous  portion  of  the  urethra,  near  its  anterior 
end,  are  the  two  openings  of  the  ducts  of  Cowperh  glands.  These  little 
glands  themselves  are  seated  farther  back  than  the  bulb,  beneath  the  fore 
part  of  the  membranous  portion  of  the  urethra,  between  the  two  layers  of  the 
subpubic  fascia,  the  anterior  layer  supporting  them  against  the  urethra. 
The  arteries  of  the  bulb  pass  above,  and  the  transverse  fibres  of  the  com- 
pressor urethne  beneath  these  glands.  They  are  two  small  firm  rounded 
bodies,  about  the  size  of  peas,  and  of  a  deep  yellow  colour.  They  are  com- 
pound vesicular  or  racemose  glands,  composed  of  several  small  lobules  held 
together  by  a  firm  investment.  This  latter,  as  well  as  the  walls  of  the  ducts, 
contains  muscular  tissue.  The  branched  ducts,  which  commence  in  cellular 
crypts,  unite  to  form  a  single  excretory  duct  for  each  gland,  which  runs 
forwards  with  its  fellow  for  about  an  inch  or  an  inch  and  a  half  beneath  the 
mucous  membrane,  and  the  two  terminate  in  the  floor  of  the  bulbous  part  of 
the  urethra  by  two  minute  orifices  opening  obliquely.  These  glands  secrete  a 
viscid  fluid,  the  use  of  which  is  not  known  ;  their  existence  is  said  not  to 
be  constant,  and  they  appear  to  diminish  in  old  age  :  sometimes  there  is 
only  one. 

Occasionally  there  is  a  third  glandular  body  in  front  of  and  between  Cowper's 
glands;  this  has  beennamed.the  anterior  prostate  or  ante-prostatic  gland. 

The  muscles  in  connection  with  the  urethra  and  penis  have  been  already 
described  (p.  203). 

THE   TESTES,    AND   THEIR    BXCRBTORT    APPARATDS. 

The  testicles  or  testes,  the  two  glandular  organs  which  secrete  the  seminal 
fluid,  are  situated  in  the  scrotum,  each  being  suspended  by  a  collection  of 
structures  termed  the  spermatic  cord. 

The  spermatic  cord. — The  parts  which  enter  into  this  cord  are  the  excre- 
tory duct  of  the  testicle,  named  the  vas  deferens,  the  spermatic  artery  and 
veins,  lymphatics,  nerves,  and  connecting  areolar  tissue.  Besides  this,  both 
the  curd  and  the  testis  have  several  coverings.  The  structures  mentioned 
come  together  to  form  the  cord  at  the  iutemal  or  deep  abdominal  ring 
(p.  258),  and,  extending  through  the  abdominal  wall  obliquely  downwards 
and  towards  the  middle  line,  escape  at  the  superficial  or  external  abdominal 
ring  (p.  250),  whence  the  cord  descends  over  the  front  of  the  pubes  into  the 
scrotum. 

COVERINGS   OF   THE   TESTIS    AND    COUD. 

The  inguinal  cano/L — By  the  term  inguinal  canal  is  understood  the  space 
occupied  by  the  spermatic  cord  as  it  passes  through  the  ab<iouiin  d  walL  It 
extends  from  the  deep  to  the  saperfioial  abdoiuinal  ring,  and  is  about  an 
inch  and  a  half  in  length.  In  the  upper  part  of  this  course,  the  cord  hfts 
placed  behind  it  the  fascia  trausversalis,  and  is  covered  in  front  by 
lower  fibres  of  the  internal  obli  |Ue  and  transversalis  muscles  ;  lowe' 
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it  lies  in  front  of  the  conjoined  tendon  of  these  muscles,  the  fibres  of  which 
have  arched  inwards  over  it,  and  its  cremasteric  covering  is  in  oontact 
anteriorly  with  the  aponeurosis  of  the  external  oblique  muscle.  The  iDgiiiual 
canal  is  therefore  said  to  be  bounded  posteriorly  by  the  fascia  transveraalis 
above  and  the  conjoined  tendon  below,  and  anteriorly  by  fibres  of  the 
transversalis  and  internal  oblique  muscles  above,  and  the  aponeurosiB  of  the 
external  oblique  muscle  below  ;  while  its  floor  is  formed  by  the  curving 
backwards  of  Poupart's  ligament,  and  its  roof  by  the  apposition  of  the  layers 
of  the  abdominal  wall. 

As  it  enters  the  iuguinal  canal,  the  cord  receives  a  covering  from  the 
iufundibuliform  fascia,  a  thin  layer  continuous  with  the  fascia  transversalis, 
and  prolonged  down  from  the  margins  of  the  de?p  abdominal  ring ;  within 
the  canal  it  receives  a  covering  from  the  cremaster  muscle  and  fascia  oon« 
nected  with  it ;  and  as  it  emerges  from  the  canal  there  is  added,  superficially 
to  this,  the  intercolumnar  fascia  prolonged  from  the  piUaifs  of  ihe  superfidsl 
abdominal  ring. 

The  scrotum. — ^The  scrotum  forms  a  purse-like  investment  for  the  testes 
and  part  of  the  spermatic  cords.  Its  condition  is  liable  to  certain  variations 
according  to  the  state  of  the  health  and  other  circumstances :  thns,  it  is 
short  and  corrugated  in  robust  persons  and  under  the  effects  of  cold,  bat 
becomes  loose  and  pendulous  in  persons  of  weak  constitution,  and  under  the 
.  relaxing  influence  of  heat.  Its  surface  is  marked  off  into  two  lateral  halves 
by  a  slight  median  ridge,  named  the  raphe,  extending  forwards  to  the 
under  side  of  the  penis,  and  backwards  along  the  perinaeum  to  the  mazgin  of 
the  anus. 

Within  the  scrotum,  the  coverings  of  the  cord  and  testis,  as  enumerated 
from  without  inwards,  are  the  sHn,  superficial  '^'^«cia  and  dartos  ii8su€  of  the 
scrotum,  the  vitercolumnar  fascia^  the  cremaster  muscle  and  cremasteric 
fascia,  and  the  infundibuliform  fascia^  which  is  united  to  the  cord  by  a 
layer  of  loose  areolar  tissue  ;  lastly,  the  testicle  has  a  special  serous  tunic, 
named  the  tunica  vaginalis,  which  forms  a  closed  sac,  and  covers  the  tunica 
klbuginea  or  proper  JUyroMS  coat  of  the  gland. 

1.  The  skin  in  this  situation  is  very  thin,  and  is  of  a  darker  colour  than 
elsewhere  ;  it  is  generally  thrown  into  rugre  or  folds,  which  are  more  or  less 
distinct  according  to  the  circiunstanoes  already  mentioned.  It  is  furnished 
with  sebaceous  follicles,  the  secretion  from  which  has  a  peculiar  odour,  and 
it  is  covered  over  with  thinly  scattered  cri»p  and  flattened  hairs,  the 
bulbs  of  which  may  be  Been  or  felt  through  the  skin  when  the  scrotum  is 
extended.  The  superficial  blood-vessels  are  also  readily  distinguished 
through  this  thin  integument> 

2.  Immediately  beneath  the  skin  of  the  scrotum  there  is  found  a  thin 
layer  of  a  peculiar  loose  reddish-brown  tissue,  end  owed  with  contractility,  and 
named  the  dartos  tunic.  This  subcutaneous  layer  is  continuous  with  the  super- 
ficial fascia  of  the  groin,  pcrinseum,  and  inner  side  of  the  thighs,  but  acquires 
a  different  structure,  and  is  perfectly  free  from  fat.  The  dartoid  tissue  is 
more  abundant  on  the  fore  part  of  the  scrotum  than  behind,  and,  moreover, 
it  forms  two  distinct  sacs,  which  contain  the  corresponding  testes,  and  are 
united  together  along  the  middle  line  so  as  to  establish  a  median  partition 
between  the  two  glands,  named  the  septum  scroti,  which  is  adherent  below  to 
the  deep  surface  of  the  raphe  and  reaches  upwards  to  the  root  of  the  penis. 
The  dartos  Is  very  vascular,  and  owes  its  contractile  properties  to  the 
presence  of  a  considerable  amount  of  unstriped  muscular  tissue.  Its  con- 
tractility is  slow  in  its  action  ;  it  is  excitod  by  the  application  of  cold  and  of 
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tnecldiuical  stioiuH,  bai>  apparentlyf  not  by  elocjtrioity.  Bj  xtx  aetion  tbd 
ie^tefl  are  drawn  up  or  euitlamec!,  and  at  tlie  s&ma  time  tba  ddn  of  tlie 
scrotum  la  more  or  lest  comigated. 

3.  The  inUrc0fiifnnaf  or  j-tpermuiic /cKfCvi,  a  very  thin  ftDd  tratisparent  but 
relative] J  Jirm  layer,  derivett  from  the  teu^louof  the  external  oblique  muscle 
of  the  abdomen,  is  attache  J  above  to  ilie  margin  a  of  the  external  ring,  and 
Ib  prolonged  downwards  upou  the  cord  aud  testicle*  It  lies  at  first  beneath 
the  super  tic  lal  faacia,  but  lower  dowu  beneath  the  dartos,  and  it  is  inti- 
mately con  Bee  ted  with  the  layer  next  in  order 

4.  Tlie  creniaatode  layer  ia  compoaed  of  woittered  bun  die  b  of  muscular 
tiaaue,  ooutiected  together  into  a  continuous  eovering  hj  intermediate 
ai^okr  membrfttie,  Tbe  red  muacnlar  port  ion  ^  which  ia  continuous  with  the 
lower  border  of  the  internal  oblique  mudcle  of  the  abdomen^  coDstitutes  the 
^rema»tef  fnu^dt  (p.  2l>1),  at  tmoca  eitfthrotdes^  and  the  eutLrti  cavt^Hiig  ia 
name  I J  the  cremasteric /ai<Aa^ 

5.  11  le  infttnd ih idif omi /asciu J  continuous  above  with  the/tijcia  itajnt^f* 
mils  a  lid  the  aubptxitoneal  artjoliir  membrane,  and  mtuatcd  immediately 
bt'nealh  the  cremasteric  faacia^  inveHts  the  oord  completely,  and  iic^tmected 
below  with  the  pouterior  part  of  the  testicle  and  the  outer  surface  of  ita 
aerous  tunic. 

On  forcing  air  beneath  the  iufundibalif^jrm  fascia,  a  quantity  of  loo^e  and 
delicate  aDeolar  tUsue  is  seen  to  connect  its  internal  or  d^ep  aiirface  with  the 
van  dt^ferens  »iid  siK?m)atio  blood-vessels,  and  to  form  lamellte  betwetju  them. 
Tills  areolar  tis^^ne  ia  i?ontinuoua  above  with  the  fcubsterou-*  areolar  tissue 
found  beiicath  the  jMsritoneum  on  the  antt*rior  ^^aU  of  the  abdomen  ;  below, 
it  is  lost  upon  the  back  of  the  teiticle.  Together  with  the  iufundibuliform 
fascia  juM  deHcribed,  it  fors^v*  tbe/a*c*<i  propria  of  A*  Cooper. 

Ljiug  among?(t  tlus  loot*.*  arcokr  tiawue,  id  front  of  the  upper  eml  of 
the  cordf  there  i^n  often  seen  a  hbro -areolar  band,  \vhlch  is  connecteil 
above  ^ith  the  pouch  of  |>eritoneum  found  opposite  the  upper  end  of  the 
inguinal  canal,  and  which  reaches  downwards  for  a  longer  or  shorter  di^tence 
along  the  spermatic  cord.  Occasionally  it  may  be  followed  as  a  fine  cord, 
AS  far  aa  the  upper  end  of  the  tunica  vaginalis ;  aometimetf  no  trace  of  it 
whatever  can  be  detected.  It  is  the  yoMga  of  m  tubular  process  of  the 
pflritoueuni,  whicli  in  the  foetus  connect't  the  tuntci.  vaginalis  with  the 
general  peritaue&l  membrane,  The  teiiticle  ia  placed  in  the  abdomen  during 
the  greater  part  of  foetal  life  ;  but  at  a  period  consdderably  prior  to  ita 
escape  from  the  abdominal  cavity,  a  pouch  of  peritoneum  already  extends 
down  into  the  serotum.  Into  this  pouch  or  jtroci^Mtif  vtiginiifu  ptniouei 
the  te&ticle  projects  from  behind,  supported  by  a  dupUcatiire  of  the  serous 
membrane,  named  the  mutifrchium.  Suont^r  or  later  after  the  gUnd  luia 
reached  the  scrotum,  the  upper  port  or  nock  of  this  poucb  becomes 
tt^ntracted  and  finally  obliterateil ,  from  the  iiUemal  abdominis  ring  down 
nearly  to  the  testicle^  leaving  no  trxLce  but  the  indistinct  fibrous  cord  already 
described,  whilst  the  lower  part  n?maiiis  as  a  closed  serouR  sao,  into  which 
the  testicle  depends,  aud  which  is  tbencf'forth  named  the  tunica  r^iginaliii. 

In  the  female  ah  uialogous  pouch  ot  peritoneum  desoeuiis,  in  the  fcetni, 
Ibr  A  aliort  distance  along  the  round  ligament  of  the  uterus,  and  haa 
leeeived  the  appellation  of  the  canal  of  ^uck.  Traces  of  it  may  almost 
jilwajra  be  seuu  in  the  adult. 

The  ncek  of  the  proi^fssu*  vfiginalia  sem^ttuipf  Income*  e1eic4  at  Intervals  outj, 
letvinf  a  *«Hes  of  ijaw«!r  aimg  thi^  front  <>f  the  eonl ;  or  a  bug  pouch  may  couH*- 
©pen  at  <lir  upper  end,  kiiftintr  fmm  Ihe  abili^miHJil  ravllv  hiti  (Ur  laeiaii 
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In  -icLer  lo.'fUULxa.  xkA  pericdoeml  prxesB  remaiiu  alsocvilMr  pcrriMH.  aid  tke  cantr 
rf  ui«  tasi.:^  r-x^juliA  ij  :i>ai:L:iix<3iM  ^th  cia£  oi  xhie  peri^^^wani.  la  isck  m  CMe  af 
c  lur^iil'al  <ief«rt.  &  p«)rtioa  of  Laaeatine  'X*  oohentizsi  nuj  deHsenti  fron  tke  abdaaca 
ia'o  the  Ln^ir.:!!  "Ami  uui  K^vtoai,  laii  eoatftica:i«  vox*  :«  muned  a  congenital  benua. 
l,\.*i.j.  -.cie  or  bifi-a  &?<•»  maj  renuIiL  p«Rzu:iea*lT  r:tai!i  the  al^L>iB<n,  or  their 
•i-^nra".  ziLxj  r.<  li-rLij-i-i  cill  afi<er  pobertj,  vfa^n  ifi  oruj  o<ta^3a  icriotts  dxatarisaBee. 
lltttuzlin  ',(  ik'-z  r^^t^  ia  ta-s  ahiionLea  ■  •^rrpcoccluMiiiui  b,  ia^  laaaj  fnrtinrfa.  the 
a.ir-'mpaa:3i-?a':  </f  irr«:;t<!i!  •i«Tel:>piaent  of  tk«  ^iaodalar  ssraccarc :  u  k,  kofwvrer,  a 
p<«^lun:T  whlth  U  >'.ftea  prps«nt  wiuioac  impouaee. 

la  a  fev  xiu3i:zial«r  i."  the  elephant,  the  tescet  lemaia  pcrmaacatljr  withLa  tka 
aipioaim ;  ia  a  t&a*:!!  larger  noniber.  u  the  pxienoa.  thejoalr  dru'mH  at  caek  pcnod 
•/f  ui\.  The  '^i-joiplece  ei-More  of  the  tanlca  vacioalu  I*  f«inliar  to  man,  and  maj  be 
c.a«iilere>i  u  o^aaected  vith  hit  adaptatt^n  to  the  erect  poiitare. 

6.  The  hinioi  Z'i'jincdU, — Tliia  tonic  fonns  a  shot  ac,  tLe  oppoaite  waOa 
of  which,  are  in  contact  with  eadt  other.  Like  the  serous  membEaiMB  in 
general,  of  which  it  affords  one  of  the  amplest  examplrs,  it  niaj  be  deiGribed 
aa  onii^istia^  of  a  rUceral  and  a  parietal  portion.  The  riaceral  portioii 
clodiely  invefttA  the  greater  part  of  the  bodj  of  the  testis^  as  well  as  the 
epidkiyniid,  between  whidi  parte  it  recedes  in  the  form  of  a  pooch  (cLigiUl 
fowa),  and  lines  their  contigooos  surfaces,  and  it  adheres  intimately  to  tbe 
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p,  />,  the  cat  edgm  of  the 
parietal  tunica  Tagiaalis  dian 
aside  Imtecallj,  as  well  as  abore 
and  below  ;  C,  the  bodj  of  the 
testicle;  e,  the  globos  mi^r 
of  the  epididjiais;  e',  the 
giobns  mioor^  near  which,  /.  a 
fold  of  the  tanica  Tagioaiis  (or 
li)r«n:ent>  passed  from  the 
f<-Iv  ot  the  testis  to  the  nde ; 
in  the  upper  part  of  the  figure 
the  tanioa  Taginalis  has  tieen 
sl'g:htlv  dUsected  off  at  the 
plsLOd  of  its  redection  on  the 
cori  i-y  show  rJ^  the  ras 
dtrfer^DS,  and  .'/,  the  organ  **f 
GinkMes:  O,  the  three  small 
Dodalcs  of  this  organ  enlarged 
about  ten  tiues,  and  showing 
the  remains  of  tubular  struc- 
ture within  them. 


proper   fibrous    tonic    of 
the  gland.    Along  the  pos- 
terior border  of  the  gland, 
where     the    vessels    and 
ducts  entt»r  or  pass  oot,  the 
serous  ooat,  having   been 
reflectfd,  is  wanting. 
The  parietal  or  Hcn.tal  poition  of  the  tunica  vaginalis  is  more  extensive 
than  tliat  which  covers  the  body  of  the  testis  ;  it  reaches  upwards,  souie- 
tinics  <*  lerable  distance,  upon  the  spermatic  cord,  extending  some- 

\\\ii  B  inner  than  on  the  outer  side.     It  also  reaches  downwards 
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betow  tbe  tavdde,  which,  therefora^  ftppemi  to  be  iUip6n<lad  At  the  liock  of 
the  lerous  aai^,  when  thi»  Ifttter  is  dktotided  with  fliiiiL 


ANH  irfi&%'is  OF  THi  covm&mm  or  thb  fssTid  Aifi>  ooEa 

Tlie  art«ri«y  are  derived  from  sev^eral  sources.  Thus,  the  two  external 
pudio  jirterieii  (p*  437),  branches  of  the  f«inoralj  react  the  front  aud  aides  of 
the  scrotum,  supply iug  the  integument  and  dartos  ;  the  anperfidal  perineal 
branch  of  the  interuid  padic  artery  (p.  420)  is  diistributed  to  the  back  part  of 
the  somtnm ;  and,  lastly,  taora  deeply  Btmtad  than  either  of  the»e,  ia  a  braue^ 
^ven  from  the  epigastric  artery,  uuuickI  cremaateric,  becuuse  it  ie  chiefl/ 
distributed  to  the  cremaster  mtiicle  ;  it  alio  iuppliea  small  brauchea  to 
the  olhidr  coverings  of  the  conl,  and  itj^  tiltlmate  divisiou$i'  auai^tomose  with 
those  of  the  other  Te^st^ls.  The  veins^  which,  owing  to  the  thiunti^  of  the 
iutegituients^  are  aj'pai'eut  on  the  surface  of  the  scrotum,  follow  the  course 
of  th(!  nrterie.^      The  lymphatics  pass  into  the  iuguituLl  lymphatJo  glajid^^ 

The  tier^ts  ako  proceed  from  varioua  sources.  Thus,  the  ilio-iuguinajj  a 
branch  of  the  lumbar  plexus  (p.  660),  cotn^s  forwards  through  the  external 
abtloudtial  ring,  and  supplies  the  integuments  of  the  acrotum  ;  this  nerve  \m 
joined  also  by  a  filameut  from  tile  ilio-hypog^istric  branch  of  the  same 
pl^xut  I  some  times  two  separate  cutaneuus  nerves  come  forward  through 
the  e)tterni;d  riug»  The  two  auperficii&l  perineal  branches  of  ihe  internal 
pndic  nerve  Aoooaipftiiy  the  artery  of  the  same  nerre  and  supply  the  inferior 
and  posterior  p«rti  of  the  scrotum.  The  iiiferior  pudendal^  m  brfinoh  of  the 
smalt  sciatic  nerve  (p*  t>75),  joinft  with  the  perineal  nerve?*,  and  is  dbtributed 
to  the  sides  and  fore  part  of  the  acroturiL  LA**tly,  the  branch  of  a  deei>er 
nt^rve,  springtitg  from  the  lumbar  plexus,  and  named  genito-cninil  (p.  061), 
comes  into  ci>ut«LCt  with  the  spermatic  cord  at  the  internal  abdominal  ring, 
piuises  with  it  through  the  inguinal  canal,  and  supplies  the  hbr^  of  the 
oremiater,  besides  sending  a  few  filaments  to  the  other  deep  oo?emigs  of 
Uka  ooicd  und  testicle. 

The  U«ttM  &re  atispended  obliquely  in  the  scrottim  by  means  of  the  cord 
and  membranes  already  described  :  they  are  usually  placed  at  nu equal 
heights,  that  of  the  left  side  being  lower  than  the  othtT-  They  are  of  an 
oval  form,  but  are  slightly  com pr eased  latemlly^  so  that  they  have  two  »ome* 
what  flattened  Jsidea  or  faces,  an  upj>er  and  a  lower  end,  i^u  anterior  and  a  poa^ 
tenor  border.  They  are  from  an  inch  and  a  half  to  two  inches  long,  about 
au  inch  and  a  qnarter  from  the  anterior  to  the  posterior  border,  and  nearly 
an  inch  from  side  to  ^ide.  The  weight  of  cAch  vanes  from  threeH|uartcni 
of  an  ounce  to  tun  ounce,  and  the  left  la  often  a  little  the  larger  of  the  two. 

The  front  and  sides  of  the  tebticle,  together  with  the  upper  and  the  lower 
iiid%  are  free^  vmooth,  and  closely  inve>(ted  by  the  tunica  va^nall^.  The  pos* 
teiiDr  bQtd^  however,  is  attacheii  to  the  spermatic  cord^  and  il  is  here  thai 
the  Teasels  aud  nerves  enter  or  pass  out^  When  the  testis  is  suspended  in  its 
usual  position,  its  upper  end  in  directed  obliquely  forwanls  and  outwards^ 
ai  well  as  upwards,  whilst  the  lower,  whi(?h  is  rather  smaller,  has  the  oppo* 
aite  direction.  It  follows  from  this  that  the  posterior  or  attached  border  ia 
turned  upwards  and  inwardst,  and  the  outer  flaiteu&I  faceslighily  ba^kwanla. 

Along  the  outer  edge  of  the  postorior  border  of  the  gland^  and  resting 
aW  on  the  neighbouring  portion  of  iU  outer  faoe,  is  placed  a  long  unrrow 
boijy,  the  e/>i  HhjinUf  whidi  forms  part  of  the  eioretory  apparatua  oC  ' 
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testicle,  and  is  principally  composed  of  the  convolutions  of  a  long  tortaoiis 
c.inal  or  efTerent  duct,  to  be  presently  described.  Its  upper  extremity, 
\ihich  is  enlarged  and  obtuse,  projecting  forwards  on  the  upper  end  of  the 
testis,  is  named  the  heiid  of  the  epididymis,  or  globus  major;  the  lower, 
which  is  more  pointed,  is  termed  the  tail^  or  globtu  minor ;  whilst  the  inter- 
veniog  and  narrower  portion  is  named  the  body.  The  outer  convex  surfaoe 
of  the  epMidymis  and  the  thin  anterior  border  are  free,  and  covered  hy  the 
tiinica  vaginalis.  The  inner  surface,  except  at  the  upper  and  lower  endn, 
is  also  free,  and  invested  by  the  same  tunic,  which  here  forms  the  digital 
Pf uch  between  the  epididymis  and  the  outer  face  of  the  testicle,  and  nearly 
hurrouuds  the  epididymis,  except  along  its  posterior  border,  which  is  held 
to  the  gland  by  a  duplicature  of  the  serous  membrane,  containing  nnmerons 
blood- vessels.  At  its  upper  and  lower  extremity,  the  inner  surface  of  the 
(epididymis  i^  attached  to  the  testicle, — the  lower  end,  or  globus  minor,  by 
tibrous  tissue  and  a  reflection  of  the  tunica  vaginalis,  the  globus  major  also 
liy  the  efferent  ducts  of  the  testicle. 

At  the  back  of  the  testis  and  epididymis,  beneath  the  faada  propria,  there 
iH  found,  opposite  the  lower  two*thirds  of  the  testis,  a  considerable  amount 
of  nnstriped  muscular  tissue,  the  inner  muscular  tunic  of  KoUiker. 

Situated  on  the  front  of  the  globus  major,  somewhat  to  the  outer  aide, 
there  are  found  in  the  majority  of  cases  one  or  more  short  processes  of  the 
tunica  vaginaliH,  containing  fine  blood-vessels.  They  are  called  corpora 
Morgaffniy  or  hydatids  of  Morgagni ;  that  anatomist  having  been  the  first 
to  describe  them.  One  of  these,  more  dilated  than  the  rest,  and  pyriform 
in  shape,  lies  closely  between  the  head  of  the  epididymis  and  the  testide, 
and  appears  to  be  the  remains  of  the  foetal  structure,  termed  Midler's  duct : 
they  are  without  any  known  physiological  importance. 

The  testis  proper,  exclusive  of  the  epididymis,  is  enclosed  in  a  strong 
capsule,  the  txinica  albuginea.  This  is  a  dense  unyielding  fibrous  membrane, 
ot  a  white  colour,  and  about  half  a  line  thick,  which  immediately  inveats 
the  soft  substance  of  the  testicle,  and  preserves  the  form  of  the  gland.  It 
is  composed  of  bundles  of  fibrous  tiasue,  which   interlace  in  every  direc- 

Fii:.  OTO.  Fig.  676.— Transverse  Section  throcoh  tub  Right 

TiSTICLK  A.Np  TUK   TuMCA   VAGINALIS  ((rOU)  Kol- 

liker). 

fl,  connective  tissue  enveloping  the  parietal  lajer  of 
tlie  tnnica  vaginaliH;  by  this  layer  itself  ;  r,  cavity  of 
the  tnnica  vaginalis;  rf,  reflected  or  visceral  laytr 
a<iliering  to  r,  the  tunica  albuginea  ;  /,  covering  of 
epididymis  (g)  on  the  right  or  outer  side  ;  A,  medias- 
tinum testis  ;  t,  branches  of  the  spermatic  artery;  k^ 
spermatic  vein  ;  /,  vas  defeiens  ;  viy  small  artery  of 
the  vas  deferens  ;  w,  lobules  of  the  testis  ;  o,  septa  or 
processes  from  the  mediastinum  to  the  surface. 

tion.  The  surface  is  for  the  moKt  part  covered 
by  the  tunica  vaginalis,  except  along  the  pos- 
terior border  of  the  testicle,  where  the  sper- 
matic vessels  pass  through,  and  except  also  at 
the  parts  to  which  the  two  extremities  of  the  epididymis  are  attached. 

Viewed  from  the  interior,  the  fibrous  tissue  of  the  tunica  albuginea  is  seen 
to  be  prolonged  forwards,  at  the  posterior  and  upper  border  of  the  testis,  for 
a  few  lines  into  the  substance  of  the  gland,  so  as  to  form  within  it  an 
incomplete  vertical  soptnm,  known  as  the  rorpvs  Hirfhinniianum,  and  named 
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by  AsHey  Cooper  meduuUunm  tntis*  Projecting  icwftixlA  Troin  tlie  bnek 
of  tba  imih,  it  eici#iidM  from  the  upper  ue&rly  to  the  lower  end  of  tlae 
gkuil,  nod  it  i&  wicj^r  above  than  below.  The  firm  tk^ue  of  wliioli  it  in 
eompoaad  in  tmvereed  by  a  network  of  fiemiual  ducttij  and  by  the  burgor 
blood- v«&aeU  of  the  gland  ^  whiuli  sue  lodged  in   cbauQela  formed  in  the 

From  the  front  and  ddes  of  the  corpus  Highmonaitum  niimeroua  Blenrler 
fibrous  eorda  and  imperfect  B&pta  of  connecttTo  tia'^ue  are  given  o&  in  radiatlug 
directions,  and  are  attacbed  by  thuir  otiier  endi  to  the  internal  anrface  of 
the  tunica  lUbiiginea  ai  dtfTerunt  poiiitn,  so  aa  to  tumst  in  maintaiouig  tlie 
genefml  diape  of  the  ieaticte,  and  enclose  the  neveral  lobes  into  which  the 
attb^iaaee  of  the  teaus  h  tlivideil.  The  whole  intt;rual  surfHce  of  the  tunica 
filbnginea  is  cov^^red  by  a  mnltiiude  of  fine  blood -Teasels^  which  are  brancbfl 
Off  tbe  spermatic  artery  nud  veinn,  and  are  held  together  by  a  delicate 
areolar  web.  Bioiilar  delicate  rami S cations  of  vessels  are  seen  on  the 
varions  fibrous  od^aete  of  the  mediag^tinum^  u^ion  which  the  blood- ve&aeU  are 
thus  supported  in  the  intaritjr  of  tlie  gland.  This  Tascular  network, 
tug4?i1itr  with  its  connecting  areolar  tissue,  (K^nstitutea  tbe  tuniea  mtscttioM 
of  Aiitley  Cooper. 

The  proper  tjiandttla?  subdanct  of  the  testicle  ia  a  soft  but  con^diitent  ma^pi 
of  a  reddmh  yt^How  nolaur,  which  ia  divideil  into  numeroua  Aiuall  lobes  of 
conical  form^  with  the  !ar|,^r  enda  turned  towanlsi  the  surface  of  the  tcaticle, 
and  the  amaller  towzLfdA  the  niedia^tifiutn«  The  nutntxT  of  thega  hbes  {lobuli 
tt^tin)  LiiA  been  eiitimattid  at  250  by  Bene^,  and  at  upwar^U  of  400  by  Krauae* 
They  differ  in  aiste  accordJiig  to  thtsir  poBition,  those  which  occupy  the  middle 
of  I  ho  glfinii  and  reach  its  anterior  bordt^r  being  longer  and  larger  than  the 
rk;st.  They  conaisl  almost  entirely  of  f^maJl  convoluted  tube!*^  named  tubnli 
MAiint/trtj  raiteula  nfrjtentiha^  in  the  intc^rior  of  which  the  seminal  fluid  ia 
t^ted.      E«ch  lobe  oontaina  one,  two,  three^  or  even  more  of  tlieee  con- 


Fig,  677*— Pui 35  OF  A  VnaTfCAt  FiefioN  o»  rnt  Testicl^  pj,  ^jf 

iKowiitn  THi  AnaisosxKNT  OF  Tiia  Dnvra, 

Tlie  true  Ungth  atid  diAjnfiter  of  tbe  ducta  havfl  lasfu  dis* 
regarded,  a^  n^  titbuli  serninifiri  coiled  op  in  the  separate 
Tat)«f  ;  &,  ta^  rwta  ;  r,  rete  Ta^euliMinm  ;  </,  va&a  elTerenlla 
end  mi?  la  the  ^tii  ^iiftculo&i ;  /^  r,  fj,  eon^olattd  canal  of  tba 
epididyotia  ;  A,  j%h  differeniii ;  j\  itectioa  of  tl^e  Itack  part  of 
the  tiiiiiea  albugin^a  ;  ^  i,  fibroBi  pnooeiaes  ruiitdug  beiveeh 
Ihe  lohea ;  f*  mtidtaiifiiaum. 

volnled  inbnleSy  the  odla  of  which,  being  but  loosely 

held  togetlier,  may  be  more  or  leas  si icceftsf Lilly  un* 

tft^^elletl   bj  aireful  di auction  under  wnten      Lauth 

MttmsleA  I  heir  mean  nnmbor  to  bts  840,    and  the 

average  length  two  feet  and  a  qiiart4<ir      Tht^ir  dia* 

met^Tf  which   is  uniftjrni  throughotit  their  whole 

ooufs#^  u  from  «^^th  to  jj^^th   of   an    inch.      Tbey 

lilMeilt  two  tcind^of  convolutions,  each  tnbe  having 

Ji  fine  atul  r«^ular  undulaliiin,  which  givep  a  granular  appeanince  to  the 

whole    nisiaa,    and    thia    undulating    tube    being    again    thrown    into    com* 

jdicrtted  fc'idt*,  which  are  compreaatd  so  aa  to  be  elongntoil   in   the  directio 

of  the  lobiile.      The  lobules  are  never  quite  distinct,  for  hem  and   the 

titbub^a  Jire  alwaya  to  be  found  pa'^lng  from  each  to  thoae  around  - 

■om^'tinioa  hap|»<^'n^  tlmt  tubules  which  iue  \livided  by   a   »traigli 
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oonlAci  at  one  pArt,  ktq  Inttiimteljr  oomwotecl  nt  anoibor;  ao  tint  ike 
diviBkiti  of  tht  w^m»  Into  lobulei  varies  gtieatlj  in  ito  extent,  uiii  h^ioe  §hmj 
4ilf«reot  esitiiiAtM  of  tlie  aumber  of  the  lobtiltsa  bj  differeat  uiaIoi 
The  wallj  of  ili«  tubali  secumLfen  ore  ootupoBed  of  couaeoti^e  tissue,  liii4 
with  m  bftMnnetit  meiabrau@|  and  nome tunes  pr^aenting  &u  epitheliuni,  coi 
of  miolealed  granuUr  corpitsftcles,  but^  in  the  period  of  a^stivitj] 
vriiU  c«Ui  of  ditfereul  fii^ai,  w-itUout  regukr  juraugomeut  or  ajtj  luuqei 
tTi  Uits  Interior.  In  aged  lubjecto  there  U  much  fatly  matter  acctioitiUtt^ 
hi  thf»t  cells,  so  tbai  tbe  tubes  acquire  a  yifllower  colour  tbau  in  early  life» 
Tlitf  walbi  of  tbe  tubes  are  »ul)icietitly  tttroug  to  bear  the  forcible  injection  of 
mercury  I  which  has  been  coniniQQly  employ  <^1  for  their  iuvestigHtion. 

Thf}  mode  in  which  the  tubes  com  in  en  ce  appears  to  be  twofold — ris,^  bf 
free  closed  extremitiiM,  hid  witliin  the  lobules^  but  mom  frequently  b^*  m 
Htoinolia  arches  or  loops.  After  an  exoeediugty  tortuous  oouise,  the^ 
leiigflii  in  approaohlng  the  oorpua  HighiiioriaiLuuii  lose  in  a  ^reat 
lie  ccinvoliited  diKponitioA^  beoomitig  at  firat  alightiy  fleiuoua  and 
lii^jirly  Jitmight.  The  separate  tubuli  of  ^nch  lobe,  and  th^i  those  of  a^Jjoiii* 
yUv^  lol>e9,  unite  Ifjgether  into  larger  tubeB,  which  enter  the  tibroua  tiaaue  of 
I  mtKliaatiiimn  and,  heing  plaeed  amongst  the  hfanchea  of  the  blood ^7essd%^ 

the  Ilt^xt  oriler  of  the  eemtnal  duets, 
Tlieaiv  which,  from  their  comparatively  straight  courae,  are  n timed  iuhnU 
r«cf«  oreotfit  i^fc^i,  are  upwards  of  twenty  in  number,  and  ai'e  from  ^-^tb  ta 
j\^tti  of  all  inch  in  diameter.  They  pfL&i}  upw^&rds  and  backwards  througli 
the  fibrou?^  tiasue,  &%  aliBady  «ttated,  and  end  in  a  close  network  of  tnbir^ 
amed  by  Ilalbr  the  reie  rcwcu^o»rtni  ics/tit,  which  lies  in  the  substance  of  the 
^yTp\%M  Ulgkmoriauum^  along  the  back  part  of  the  testicle,  but  in  front  of 
Um  priuiary  aubJiviaioui  of  the  ipeniiatic  blood-vessels  before  these  eater 
^4he  ghiud.  The  tubos  oom poking  tho  rt*te  have  very  thin  waJlsv  According 
to  Koliikerj  indued,  they  have  noue,  but  are  mere 
fig.  07 S.  channels  in  the  fibrous  memhrjine,  lined  with  aqnauioua 

^pithcliuiu.  Tht^y  conduct  the  secretion  to  the  upper 
end  of  the  testiB,  where  tbey  0[»eu  into  tho  vaaa 
efferentia. 


Pig,  678.— Doofs  Qv  Tns  Ticffrioi,!  tN/KctiD  wrru   fttiacxjui 
{fr^m  ilaller). 

a,  body  **f  the  testiek  ;  6,  lubuli  in  tli«  interior  of  tbe  glnnd  ; 
e,  rtitc  vaeculE>siiia  ;  d,  v&s^  eSereDiin  tei  luUmtiiix  m  tbe  com 
tawtilqsi;  e,  /,  */,  cotivoliil^d  canal  of  llie  qMilul>mi5 ;  A,  vits 
dofereaa  asfKudlng  from,  ibo  gbtbuA  uiinor  of  th«  epidiJ^mia. 

The   vasa  tffertnUa   are  from  twelve  to  fifteen,  or 

souietiui«»  twenty  iu  number;  they  perforate  the  tunica 

albuginea  at  the   upi>er  tntl  of  the  posterior  bord(*r  of 

the  teHtide,  beneath  tbe  globus  major  of  the  epididy* 

^7  mis,  of   which   they  mny  be  eM  to  form   a  part,  and 

^  in    the    convoluted    ciuinl    of   which    they    uHimatirly 

terminate*      Oti   eraergitig  from  the   ttjstif,  thefle  va&a 

efferentia  are  atraight,  hut,  bt3«;omiiig   mora  and   more  couvnluted  an  they 

proceed  towardH  the  opidldymiH,  they  form  a  series  of  small  conical  masties, 

of  which  rire  turned  iti  tht>  issune  direction,  and  which  ^tre  named 

r«pm  vuscid&su     Their  walla  contidti,  besides  tibrous  tissue^  longitudiiml  and 

tratisverae  muscular  fibres*     The  krgost  of  the  cones  is  about  eight  Hnea 
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iojigf  AU<I  wlien  unrolled,  each  is  fonnd  to  conski  of  &  niugle  eoilod  duct, 
Taryiiig  frmn  air  to  eight  inchea  in  It^ngib,  aud  tlie  diameter  of  which 
{^radtially  decreivAea  froLti  th«  tealia  to  the  iiipididyuiifl  (Huschke).  Oppoaito 
the  globiii  niJijor  thene  «€p^rate  effureot  veasela  open,  at  iiiterTak  which,  in 
ih49  iinrAvidJet]  tube,  are  found  to  be  about  three  ttichea  m  length,  IbIio  a 
Aitigle  cuiiELl  or  duct,  the  iuterrenitig  and  siibtequent  eooTolutious  of  which 
oon^tule  tbn  tspididytuis  itaelC 


Fig*    ^79^^Uivnnp    TmeiwiMf  Ftg.  ar9. 

{ftum  Eoiliker  afler  AruoU). 

a,  bodjr  of  Ihe  t«fltiate  ;  ^  )<}' 
bdlM ;  6,  TIM  riola ;  d^  nte  r&s^ 
ouImum  ;    tf   frnm    cffercniia ;  f^ 

hripDches  of  the  nji^rmaitc;  Artery 
ptMiilig  io  Ui4&  tee  Lid  e  &iidi  epiiJi- 
dymii;  n^  ri^mlliLfaLiun  iu  ilig' 
testis  ;  o«  JeferettiUI  art«rj  ;  p^ 
tti  oiiion  with  &  twig  of  tbe  sf>«T' 
malic  Mterf. 

The  ctiJiiii  c/  Wie  epitildtj' 
mis  iM  di<pofled  in  very  nu- 
tuerouti  coilK,  and  extends 
from  the  globua  major  down- 
wards  to  the  globus  Tuinor  or 
ialt^  where,  turning  upwards, 
it  h  Goatiuut^d  on  aa  the  vas 
deferens  Wiien  ita  com- 
plicated Aeicnoi^itieB  are  im* 
ix>lledf  it  19  found  to  be 
twenty  feet  and  npward^  in 
length.  The  amallcst  wind-* 
Inga  are  &upj;)ortcd  aud  Imld 
together  by  fine  areolar 
lisaue ;  but,  b^^id^a  thk,  nnmerouB  fibrous  paj-titions  are  Interpol 
between  larger  maaaea  of  the  coils,  which  have  beeu  named  the  lobea  of 
the  epididymia,  the  general  direction  of  which  ia  acrosa  that  body.  The 
canal  of  the  epiiJidymiB  in,  at  its  commencenieut^  about  -^^th  of  an  inch 
in  dtauietor,  but  dimiukhing  as  it  procei^ds  towiirtia  the  globus  minor,  it  ia 
about  ^'ijth  of  an  iiich^  after  whi(^  it  again  iucreaaoa  in  aisei  and  beoomea 
lev  tortuooB  &a  it  approachen  the  Taa  deferens*  Ita  ooate,  which  are  at  first 
Tiay  thin,  become  thicker  in  ita  progreaa. 

The  To^^a  etrt^ri^utia  and  the  tube  of  the  epididymis  diJTer  from  the  othof 
portioiiH  of  the  ducts  of  thi'  ttiHtia  in  their  t^pithelium  being  cili^ited.  In  tbt; 
epididymiif  the  cellii  are  f^rejitly  eii>ngiited,  iu  th«  yaaa  elicreuti^  they  ajc 
shorter  ;  in  the  lowt^r  pturi  of  the  «()ididynm  the  cilia  diiappear  (Becker, 
oa^i>borat^d  in  the  human  auhject  by  KolUkisr). 


VAS  nsrEMWSWm 


The  enj  fUfAftfui,  or  excretory  duet  of  the  teatia,  ui  a  hard  round  tube^ 
which  for  in*  the?  continuation  upwards  of  the  eoufoluted  catjal  o^ 
didyntia.      It  comuieucea  at  the  lower  end  of  the  eptdidynuay 


ITS 
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r&tber  tortuous,  but  tiften«'&rclii  becmnlng  etratglii,  it  Moends  upon  th^  inner 
Bide  of  ilie  epjdidytnis,  mad  aXotig  the  back  of  the  testicle^  se]»Knited  &om 
both,  however^  by  the  blood -v&nseli  pmamug  to  and  from  the  gland*  Obntiiiii' 
ing,  th^D,  to  ascend  in  thf^  spermatic  cord^  the  ya»  dt^fereni  aeeomiMUiies 
the  gpermatio  arterf ,  veins  and  nerrefl,  bm  far  4^  the  internal  abdocnmal 
ring.  Bt^tween  the  testicle  aud  the  external  ring  its  course  is  %*erttcad  :  it 
lies  behind  the  spermfttic  ve«aels,  aud  is  readilj  diatiognished  by  its  hard 
coril'lilce  feaL  Having  passed  ohiiquely  upwards  and  outwards  along  the 
tnguinsl  canal^  atid  reached  the  inner  bordtsr  of  the  interoal  abdominal  ring, 
it  learea  the  K]»erinaiic  vc^ew^b  (which  extend  to  the  lumbar  region),  and  tnrnia 
suddenly  downwards  and  in  ward  i^  into  the  |»e1vis,  crostsing  ov^r  the  external 
itiae  Vi'SAels^  and  turning  round  the  outer  or  iliac  side  of  the  epigastric 
artery.  Running  beneath  the  peritont^um,  it  reaches  the  side  of  the  bladder, 
curves  haokwardi^  and  downwards  to  the  under  surface  of  that  villous,  aod 
then  runs  forwards  to  the  bji^e  of  the  prostate  gland.  In  its  course  within 
the  pelvii,  it  crossiss  over  the  cord  of  tUe  obliteratetl  hypogastric  artery,  and 
to  the  itiner  Mde  of  the  uret«r.  Beyond  thist  point,  where  it  ceases  to  be 
covered  by  the  peritonoutu,  it  h  found  attached  to  the  coats  of  the  bladder, 
in  coutsct  with  the  rcetum,  and  gmdtmUy  approaches  iti  fellow  of  the  oppo* 
site  ^ide.  Upon  the  base  of  the  bladder^  the  two  vasa  deferentia  are  lituated 
l>eiwci-u  two  elongated  receptacles,  named  the  seminal  vef^icleH ;  and,  close 
to  the  liase  of  the  proiitate,  each  vas  deferens  ends  by  joining  with  the  duet 
fiorii  the  corrci^pondiAg  semina]  vesicle,  which  is  placed  on  its  outer  side  to 
form  one  of  the  two  common  seminal  or  ejaculatory  dncta. 

The  vat  defereu?i  measurts  nearly  two  feet  in  length.  In  the  greater  part 
of  its  extent  it  is  c)  lindrical  or  idightlj  compressed,  and  has  an  averse  diameter 
of  ahout  one  line  and  a  quarter  ;  but  towjvrds  its  termiuation,  beneath  the 
bladder,  it  becomes  enlarged  and  f^aeculat^c],  approaching  thus  Id  oharacter 
to  the  aeminal  vesicle.  Previously  to  its  junction  with  the  duct  of  that  vesicle^ 
it  again  becomes  usrrowtxl  to  a  tiue  cylindrical  canal  The  walls  of  the  vas 
defbrens  are  very  dense  and  strong,  measuring  one-third  of  a  line  in 
thicknejis  ;  whilijtj  on  the  other  hand,  the  oanat  is  comparatively  fine^  its 
diameter  being  only  from  one- fourth  to  one-bidf  a  line.  In  the  sacculated 
portioii  the  paBsage  is  much  wider^  and  the  walls  are  thinner  in  proportion. 

Besides  an  external  areolar  iuvefitment,  and  an  internal  lining  mucous 
membrane,  the  vas  deferens  m  provided  with  an  intermediate  thick  tunic, 
which  is  dense  in  stmcture,  somewhat  el astic,  and  of  a  deep  yellowish  colour. 
TIiiH  coat  consists  principally  of  longitudinal  muscular  fibrep^  mixed  with 
some  circular  ooes,  Fluschke  describes  two  longitudinal  layers  with  in* 
termed iate  circular  fibres.  The  external  and  middle  layers  are  thick  and 
strorjg  ;  but  the  intt^mid  longitudinal  stratum  is  extremely  thin,  constituting 
not  more  than  -ith  of  the  muf^culiur  coat.  ITie  va&a  deferentia  of  the 
dogi  cat,  and  rabbit  were  found  by  E.  Weber  to  exhibit  lively  peristaltic 
oontractinns  when  stimulated  by  means  of  electricity. 

The  surface  of  the  mucous  membrane  is  pale  •  it  m  thrown  into  three 
or  four  fine  longitudinal  ridgca,  and,  besides  this,  in  the  sacculated  portion  of 
the  duct,  is  marked  by  numerous  fiuer  rug^e  which  enclose  iiregular  poly- 
hedral spaces,  resembling  in  this  the  lining  membrane  of  the  vesicul^  aemi* 
naleSi     The  epithelium  is  of  the  columnar  kind,  not  ciliated, 

Va§  ahtnnn^^ — ^This  name  was  applied  by  Haller  to  a  long  narrow  tube, 
or  diverticulmn,  dUcovered  by  liim,  and  almost  invariably  met  with,  which 
lends  off  from  the  lower  pnrt  of  the  canal  of  tlie  epididymis,  or  from  the 
commencoinont  of  the  vas   rlcfeniris,  and    extcmU  upwardi»  in   a  tortuous 
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inanuer  for  one  or  two  inches  amongst  the  Te«delB  of  the  spennatic  cord, 

where  it  euda  by  a  dosed  extremity.  It*  length j  when  it  b  unravelled, 
Fiuiged  from  oue  inch  and  a  half  to  fomt<?eu  iiicheB ;  and  its  breadth  iu creases 
towards  its  blind  extremity.  SomotirDes  this  diverticulum  is  brancheit^ 
and  oceasionally  there  are  two  or  more  such  iiberraut  ducts.  It»  structure 
appear?  to  be  similar  to  that  of  the  va^  defereuK^  Its  ori^n  ib  probably 
connected  with  the  Wulfhan  body  of  the  foetuB,  but  the  exact  mode  of  its 
formation  &ud  ita  office  aie  uukiiown«  Lnichka  Htates  that  occasionally  it 
does  not  communicate  with  the  caniil  of  the  ©pididymi?^  but  appears  to  be  a 
simplia  fierous  cyst. 

Organ  of  Giro! ties,  —This  is  a  mimite  struoturt?  situated  in  the  front  of 
the  oord,  aud  in  contact  with  the  caput  epididyniM.  It  oaniists  usually  of 
■everal  small  irregular  mixfises  containiu^  convoluted  tubules  lined  with 
iquamotis  epithelium,  and  is  scarcely  to  be  recognised  uutil  the  surrounding 
connective  tissue  has  been  rendered  transparent  by  reagents.  Its  tubtiks 
appear  to  be  persisteut  elements  of  the  Wolffian  body^  (Girahl^s^  in  Bulletin 
d^  la  Soc*  Anat,  de  Fam,  1857,  and  in  Journal  de  la  Phyaiologie,  1801*) 


THI^    SEMINAL    YBSilOLBS    AVD    EJACGLATOUr    DUCTS. 

The  tesic^d(E.  Mminah.%  are  two  membranous  recGptacles^  situated,  on©  oq 
each  side,  upon  the  ba^o  of  the  bladder,  between  it  and  the  rectum.  Wh 
distend  13d,  they  form  two  long-shaped  sacculated  bodies,  somewhat  Battened 
al>ove,  where  they  are  firmly  attache<l  to  the  bladder^  but  convex  below  ; 
they  are  widened  behind  and  narrow  in  front.  Their  length  is  usually  about 
two  inches  and  a  half,  and  their  greatest  breadth  from  four  to  six  lines  ;  but 
they  vary  in  size  in  different  iinlividaals,  and  also  on  opposite  sideB  of  the 
same  subject. 

Their    posterior     obtuse  ^.     ^g^ 

extremitieji  are  separated 
widely  from  each  other,  but 
anteriorly  they  converge  so 
as  to  approach  the  two 
deferentia,  which   run 


Fif+  660, — DiaaKOTiuw  or  ths 
Bask  ep  tbs  Blaix^ei^  asp 
FmostArs  Glahd,  showisa  ihk 
Yt5icvi.sSEMi7Ai^  AKn  Vasa 
Befkas^ia  (from  Bailer;, 

a',  tower  surface  of  the  tiJaiMer 
at  the  [ilacd  of  ri6e<olioij  of  ihv 
peritDiieuiD  ;  6^  tbe  part  Abor« 
ooTered  by  the  {:»eritoneum  ;  i, 
loft  TM  defcreni,  eaihng  i»  *, 
the  ^jacnktory  dact ;  #,  left 
vcalcda  BemitmHi)  Joini&g  the 
Htime  elect ;  J,  t^  tlie  right  rus 
flefereas  anil  right  yesiculn  flemt' 
nalis,^  which  ha»  b«?n  unraTdled* 
p,  uTifler  side  of  thu  yroatAte 
gland  I  ra,  part  of  llie  urcihm ; 
Uf  w,  tbe  ur«tvi"S|  the  r^ght  one 
turued  aiUk, 
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forwards  to  the    prostate   between  fcheiu.       Tlie  small    triangular   portion ' 
of  the  base  of  the   bladflcr^  which  i^  marked  off  by  tliu  two  vestculiu  semi* 
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nale*  »!  tht  aides  with  the  va.^  defaraiitm  uaterpofted,  and   be]uii<l   by 

Hue  of  reflexion  of  the  peritoneum  from  the  bUdder  to  the  rectiim,  reikis 
'  SmmeiJiately  ou  ibiit  intetttine.  The  eeoiinal  vei^tcles  tlioiueoWes  are  aI^i 
snpjxirterl  by  the  md^&  of  the  Tt^cttms,  hut  they  art»  at^pardted  froci]  th^ 
bowel  ii>*  «  layer  of  tho  reetO'Teaio^  fascia,  which  holds  tht^tn  to  the  h»Me  of 
the  bladder. 

The  si4C0ulited  app<»iimnee  of  the  Tesictilie  BemiDales  ia  owing  to  tbetr 
peculiar  formation.  Each  oonRistd  of  a  tube  some  what  coikd  aud  repeafc- 
«dly  doubled  ou  itself,  and  firmly  held  iu  thiit  ci>iiditioii  by  a  dettae  fibrona 
tiaaiie,  When  uiir*jllcd»  ilm  tube  is  found  to  be  from  four  to  aijc  uiehea  long^ 
aud  al>oat  the  t^idth  of  a  quilL  Ita  posterior  exinsiuity  h  do!^d^  ao  thHt  it 
forma  a  long  cul-de-siic  ;  but  there  are  goneraily,  if  not  always,  several 
joQi^'tir  or  i3horter  branches  or  diverticula  developed  from  it,  which  also  end 
by  cloaed  exc.reutitiija.  Its  anterior  extremity,  which  furroa  the  fore  psirt  of 
the  vesieulH,  becomes  stniight  and  nrirrownd,  and  ends  opposite  th»  b-nae 
of  the  protitate  by  uniting  on  ita  inner  tiidt*,  at  a  very  acute  mi^le,  with  the 
narrow  termiuation  of  the  correaponding  vaa  deferens  to  form  a  aingle  canal, 
i>hich  ie  the  common  seminal  or  ejaculatory  duct. 

In  s^trueture,  the  veaiculm  aeminalt^s  resemble  ri^ry  closi^ly  the  adjotrdn;^ 
sacculated  portions  of  tha  vasa  deferentia,  Budides  an  external  hbro-ai^eobir 
inveatmerjt,  connected  with  the  recto- Yeaical  fascia,  they  have  a  proper  o^iat, 
which  h  ^rm,  denae^  and  eomewhat  elastic,  and  cousiata  of  rigid  whit^ 
Jibrea  »nd  of  others  of  a  deep  ycUowiah-brown  hue.  J^Iuacular  tissue  U 
found  in  thtir  walla,  at  lea^t  on  the  posterior  aspect,  where  Jongitndiual 
and  transverse  batida  pnaa  over  them  from  the  muaoular  wall  of  thu  bladder 
(mU&  and  Kolliker).  The  mucoua  membrane  is  pale,  or  haa  a  dirty 
brownish- white  colour.  It  i«  traversed  by  multitudea  of  fine  nii^ie,  whicb 
form  an  aii'olar  struct uro  rc^semlding  that  ae^n  iu  the  gall-bladder,  but  deeper 
and  composed  of  much  finer  meshea.  The  epithelium  of  the  yi^cuI^  uo(  tfie 
fiqnamoua  kind  ;  ita  particles  hare  a  granular  character* 

The  seminal  vesi^^les  aervo  a.i  receptacles  or  riSRervoira  for  the  semen,  aa  ia 
easily  prored  by  a  microscopio  examination  of  their  contetjtn.^  but,  heaidea 
thiaj  it  is  aupposed  by  some  that  they  aecrete  a  peculiar  fluid  which  is  incor- 
porated w  ith  the  seuien. 

The  c-omnit/ti.  Aemhial  or  ejamdatoty  duets,  two  in  number,  are  formed  on 
each  aide  by  the  June tion  of  the  narrowed  extremitiea  of  the  corresponding 
Taa  deferens  and  ve?^ieula  aemiualia,  close  to  the  base  of  the  prostate  gland. 
From  this  point  they  run  forwardu  and  upwards,  at  the  same  time  approach- 
ing each  othiir,  and  then  pa^a  aide  by  aide  through  the  prontiite  between  ita 
middle  aud  two  lateral  lobea.  After  a  course  of  nearly  an  inch,  during 
which  they  become  gradually  narrower,  they  end  iu  the  tloor  of  the  pro^tiitjc 
portion  of  the  urethra  hy  two  an>all  slit- like  orifioea  placed  one  on  eaeb 
prominent  margin  of  the  verumontanum  clo:^e  to  the  opening  of  the  ainnn 
pocnkria.  For  a  short  distance  the  ejaculatory  d nets  run  in  the  substance 
of  the  walla  of  this  i^inua, 

The  coats  of  the  common  aemiriul  duot,  aa  compared  with  those  of  the 
vaa  iltrferena  and  vrBiculn,  are  very  thin.  The  strong  outer  tunic  almost 
entirtdy  disappears  after  the  entrance  of  the  ducta  bt^tween  the  lobes  of  the 
proatate,  but  muscular  fibres  may  be  traced  into  the  prostatic  portion  ;  mid 
the  mncoua  membrane  become  a  gradually  amootht-r,  and  at  length  pas^sea 
into  that  of  the  urethra.  Tlie  mu?culur  fibrt-H  of  the  duct,  according  to 
Uenle,  are  separated  in  the  prostate  to  form  the  trabeculce  of  a  hiyer  of 
cavernous  tia»ue. 
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Tbt^f^  ejacul&tory  dacU  wtvm  to  convey  the  fluid  oohtAined  in  the  eaDUut^l 
f  «idcles  &ud  Viisa  deferetitia  itito  the  ureihrA. 


VBSSILS    AND   KERVEU   OF   TUB   TEStlS. 

The  teaiictti  and  its  excretory  appurtitu^  ractivo  blood  vtfBE^la  atid  n erven 
from  diiff*r«tjt  sources  Croui  those  whii-b  supjily  tho  coveriiign  of  those  pftrts. 

The  spermfttk  rtr/ci^,  or  proper  urtory  of  tbo  t^^ticle  (p.  414),  h  a  dtjndtr 
jind  rerimikttbly  long  br&iicU>  which  arises  from  the  abiiomiuiil  aorta,  and 
piMtng  dowu  th©  (xjfetsnor  abtlominnl  ws^ll  ritachtJK  the  Bpermutic  cofd,  Aud 
dMoendft  alofjg  it.  to  I  ha  gliiiid.  lu  aarly  foettU  lifo  itii  courM^  in  niuoli  tihortcr, 
An  the  imih  Ift  then  ^ittiiited  near  Ihts  paH  of  thv  norta  from  which  the  artery 
ariHje*).  As  the  vessel  appn^ aches  th«  te^ticlej  it  gives  olf  umitU  brAiichisH  to  the 
epididymU,  and  theu  divider  into  others  which  parforaie  the  tuniea  lUhiigiDea 
at  the  back  of  the  glaiitJi  and  paas  through  the  corpus  HighmoriaDum  ;  t^miti 
•sfirt-ad  out  ou  the  iut«^rual  surface  of  the  tunica  albtt^iuea,  whilst  otht^fii  run 
along  between  the  lobes  of  the  teatii,  supported  by  the  Sbrona  praccsi^ea  af 
the  ni«dIj4iiLJDuin«  The  smalleat  brauchea  ramify  on  the  delicate  membranona 
aept;^  betwrrn  the  lobes,  )>of'jrt4  gnpplying  the  aemiiikfcrous  tubes. 

The  vaa  clef  ureas  rect  ivem  from  the  superior  vesi*^!  artery  a  long  sltinde^r 
branch  which  •ocompaniea  teie  duet,  and  la  henoe  named  the  deferent  aritrif 
or  iAjtt'ry  f*f  Ute  vm  ilr/cmts  {p.  421).  It  ramifies  on  th^  ooats  of  the  duct,  aud 
reaches  an  far  aa  the  testia^  where  it  anastouioses  with  the  $>permatio  artery. 

The  ^erntmUc  vetim  (p.  473)  cam  men  oe  in  the  teiatis  aud  epididymia,  pass  out 
at  the  posterior  border  of  both,  and  unite  into  larger  vetsseU^  which  freely  Gom- 
muoicato  with  each  other  as  they  hac«nd  along  the  cord,  and  form  a  pie  ins 
named  the  pampiniform  plej^uit.  Ultimately  two  or  three  vein.^  fi>lh>w  the 
course  of  the  spennatic  artery  into  the  abdomen,  where  they  urate  into  a 
Kingle  trnnkf  that  of  the  right  «ide  opening  into  the  vena  Cttra,  atid  that  of 
the  left  into  the  left  renal  Tein^ 

The  lymphaiicA  (p,  495)  accompany  the  spermatic  rcasels  and  terminate  in 
the  lumbar  lymphatic  glands,  which  lie  about  the  large  blood-Tessels  in 
front  of  the  vertebral  column.  Acoordiug  to  Lndwig  and  TomnMj  they  be^n 
In  a  large  network  of  spaces  which  completely  fills  the  intervals  between  tht? 
iuhuli  seminiferi.  Aocording  to  Henle,  tho^e  interTidn  are  occupied  by 
griinular  matter,  which  he  compares  with  the  contents  of  nerve'Cells,  and 
whiL-h  it  bounds  in  rounded  nuclei  (Ludwig  and  Tomsa,  in  Bilzungdberichte 
d.  Eaiserl  Akad.      VienuH,  1662.) 

The  ntrres  are  derived  from  the  sympathetiD  system*  The  0[>ermatic 
pleJtUfl  (p.  TO  I)  is  a  very  delicate  set  of  nervous  filaments,  which  descend 
upon  the  S|H]nnat]c  artery  from  the  aortic  plexua  Borne  additional  fila- 
ments, which  ftre  very  minute^  oame  from  the  h^pogn^ric  plexa<i|  and 
accompany  the  artecy  of  the  ras  deferens. 

The  vesicuhe  ^minalea  receive  bmtiches  from  the  inferior  vesical  and  middle 
hemorrlioidal  arteriei^  *^e  reins  atid  lyuiphaticA  correspoud.  The  nerves 
belong  to  the  sympathetic  system,  aud  come  from  the  hypogastric  plextu. 

The  *nn^  U  a  thick  wMtltdi  fluid,  which  i^on^i^ta  of  a  liqoer  serainit,  and  of  eerUln 
solid  particles.  It  iti  tbo  combined  product  of  tire  tosteit  and  aocesseiy  geneiaiivci 
glandft,  ihv  fortnpr  secreting  spermai<i&oa,  Antj  little  mort  flaid  ihan  is  neee«iaary  le 
eo&vey  ihfsite  ;  the  Utter  diluting  llii*  M?crelion  with  atiditiimal  fleid. 

Thi<  lif/tttfr  ^rmtniff  Li  colaurteAs^  trftns^pnrcnt,  and  of  im  nlbnminoijs  nsture*  It  con- 
tain* fioatlEig  in  It,  hesidee  Rquameat  and  columnar  epithebum  i-€l)j«,  oil- 1  ike  giobidoi 
And  minute  granular  mattefp  *cmin€tl  f^ranulcs  ^ Wagner),  sad  iho  f/)«rmitf<;;oa  «r 
,  ■permatic  filamcnls. 
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Th^  stitUHfU  irffin%ite^\Te  routidcd  coloyrleHS  cdrpusdes,  Imrin^  a  grantiTur  nApret. 
TtiQj  ftirtrogo  aboat  ^^^^^  ^^  >^^  Id^'Ii  Iei  tliaiDeier^  and  maj  tw  oiLicil  to  mucui* 
cofptisde«. 
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681  A. — Spbrsatio  Fit^Aitv^ffl  wnou 
Human  Yah  Dsf^KKSNS  (frum  K 5 Hiker). 


1,  magiaified  350  HmmeierB;  2,  inaguified  300 
diftmeterft  ;  a^  fmn  Ibe  aldts ;  f ,  frutn  abuv^^ 

Fig.    6S1  B.— Spki^hatio    Cvi^tJ    aw    Sfe&ma- 

TO:£0A  Of   THE  BVIL   UKl^EBGUlKti    DftVlLal'MKltt 

<fn>m  Kolliker).     '-f 

If  R|]«rii]fitle  oelU  with  one  or  two  nuclei,  on* 
of  tbem  clear  ;  2^  3|  free  nucki  witH  Bperiotitiit; 
tilatiirtiU  forming;  4,  the  ^lament!!  elont^atcd 
arul  thf^  bi.idj  vidi^ned;  5,  fil»men£H  Ti««ilj  fully 
dcvekiped. 

Fig*    fiSl  0* — KSOAPS    Of  tRR  SFBRMATOa>A    FROM 
Ttimi.  ClOIdlJl,    IN  TaU  »AMR   AmKAI^. 

1,  B|jiermatiQ  cell  cnnlaiuiii^  the  fpermaUti^^m 
e<>ile4l  op  wiihm  it ;  2,  tlie  celU  elai^gnted  bj  tbe 
pariijil  unci^iling  of  tlie  jijK^rniatic  filameiit  ^  S^ 
9,  cell  fruiu  which  the  filament  hns  in  part  berx>me 
free  |  4,  the  same  wiih  the  Inxi^  alis^o  partmllx 
frit«  ;  f,  8petm»U>^i>Eiti  ff oiu  the  epididymb  m%U 
Tflitigei  of  ilie  oeli  adhevtnt ;  6^  spenii&U^scxm 
&om  tht  Vfts  defereoit  ^h owing  the  emiitl  ealarge- 
ment,  5,  on  the  31a  men  t. 

The  sptrvifttffzoa  arc  peculiar  particles,  vhleh,  dttring  life  and  for  some  hours  after 
beinif  removed  fr^ini  the  te^Llde^  pt^rfomi  mpid  vihrutory  or  la><blng  moreEneniei.  Each 
conii^ts  of  &  flattened  oval  part  or  f^cjilled  boily,  and  of  a  Long  nlender  filiform  IjllL 
The  body  ia  about  gj^Y^^h  of  an  inch  in  width,  jind  the  entire  jsperraatOiEooii  U  from 
^kth  to  ^^th  of  an  Lndi  in  length.  The  body  often  contains  n  iiiinntu  spot,  and,  at 
its  junction  with  the  narrow  fihimcnt  or  tail,  there  U  frequently  ii  *ilight  projeetitig 
fringe  or  collar.  The  ftpermato^.oa  are  developed  like  nnclei  in  the  interior  of  the 
spermatic  cells*  the  oelb  subsequently  heeoming  enlarged  into  transparent  veelealar 
liodieD  of  considerable  size,  in  whi*'h  one  or  several  spermatozoa  may  he  seen*  Some* 
iunfii  a  group  of  eelle,  eaeh  containing  a  single  »pcrmato/.oon,  m  fleen  encloi^ed  within  a 
ptrtQt  cell.  The  spermatozoa  are  not  normally  found  free  until  they  reach  the  rete  lentil. 

(Wagrner  and  LcQekart,  Article  "  Semen  "  in  Cyclop,  of  Anat.  and  Phy^i^ ;  Ki^lliket 
In  Uamlbucb  ) 
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ORGANS   OF   GENERATION   IN   THE   FEMALR 

The  generative  organs  in  the  female  consist  of  the  ovaries,  uteru!*,  ami 
Fallopian  tubes,  which  are  named  the  internal,  and  the  vagina  and  vulva, 
named  the  external  organs  of  generation. 

THE    VULVA. 

.  The  vulva,  or  pudendum,  is  a  general  term,  which  includes  all  the  parts 
perceptible  externally,  viz.,  the  mous  Veneris,  the  labia,  the  hymen  or 
carunculee,  the  clitoris,  and  the  nymph».  The  urethra  also  may  be  described 
in  connection  with  these  parts. 

The  integument  on  the  fore  part  of  the  pubic  symphysis,  elevated  by  a 
quantity  of  areolar  and  adipose  substance  deposited  beneath  it,  and  covered 
with  hair,  is  termed  the  mor^  Veneris,  The  labia  pudendi  (labia  externa 
v.  majora)  extend  downwards  and  backwards  from  the  mons,  gradually  be- 
coming thinner  as  they  descend.  They  form  two  rounded  folds  of  integu- 
ment so  placed  as  to  leave  an  elliptic  interval  (rima)  between  them,  the 
outer  surface  of  each  being  continuous  with  the  skin,  and  covered  with 
scattered  hiurs,  whilst  the  inner  is  lined  by  the  commencement  of  the 
geni to-urinary  mucous  membrane.  Between  the  skin  and  mucous  mem- 
brane there  is  foiiud,  besides  fat,  vessels,  nerves,  and  glands,  some  tiHsue 
resembling  that  of  the  dartos  in  the  scrotum  of  the  male.  The  labia  majora 
unite  beneath  the  mons  and  also  in  front  of  the  perineum,  the  two  points 
of  union  being  called  commissures.  The  posterior  or  inferior  commissure  is 
about  an  inch  distant  from  the  nuirgin  of  the  anus,  and  this  interval  is 
named  the  perineum.  Immediately  within  the  posterior  commif^ure,  the 
labia  are  connected  by  a  slight  transverse  fold  {frcennlnm  pudeiidi),  which 
has  also  received  the  name  of  fonrchette,  and  is  frequently  torn  in  the  first 
parturition.  The  space  between  it  and  the  commissure  has  been  called 
fossfi  navictdat'U, 

Beneath  the  anterior  commissure,  an )  concealed  between  the  labia,  is  the 
clitoris,  a  small  elongated  body  corresponding  in  conformation  and  structure 
to  a  diminutive  penis,  but  differing  in  having  no  corpus  spongiosum  or 
urethra  connected  with  it  below.  It  consists  of  two  corpora  cavernosa,  which 
are  attached  by  crura  to  the  rami  of  the  ischium  and  pubes,  and  are  united 
together  by  their  flattened  inner  surfaces  which  form  an  incomplete  pectini- 
form  septum.  The  body  of  the  clitoris,  which  is  about  an  inch  and  a  half 
long,  but  is  hidden  beneath  the  muccms  membrane,  is  surmounted  by  a 
small  (//ri/M,  consisting  of  spongy  erectile  tinsue.  Ihe  glans  is  imperforate, 
but  highly  sensitive,  and  covered  with  a  membranous  fold,  analogous  to  the 
prepace.  There  is  a  small  suspensory  ligament,  like  that  of  the  penis  ;  ami 
the  two  ischio-cavernous  mu.sclep,  named  in  the  female  erecfores  clitoridiSf 
have  the  same  connections  as  in  the  male,  being  inserted  into  the  crura  of 
the  corpora  cavernosa. 

From  the  glans  and  preputial  covering  of  the  clitoris  two  narrow  pendu- 
lous folds  of  mucous  membrane  pass  backwards  for  about  an  inch  and  a 
half,  one  on  each  side  of  the  entrance  to  the  vagina.  These  are  the  uijmphir 
(labia  interna  v.  minora).  Their  inner  surface  is  continuous  with  that  of 
the  vagina  ;  tue  external  insensibly  passes  into  that  of  the  labia  majora. 
They  contain  vessels  between  the  laminae  of  tcgumcntary  membrane,  but, 
according  to  Kobelt,  no  erectile  plexus  ;  indeed,  they  would  seem  to  co- 
■pond  to  the  cutaneous  covering  of  the  male  urethra  (snppo<ied   to  be 
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open),  whikt  tho  erectile  Ktmctiire  correspond lug  to  tliQ  bulb  and  apougy 
Lody  (iu  two  st'parate  right  ttud  left  halte*)  lit^w  littep^r,  aa  will  b«  pFesenUy 
explained,     (Kob&it,  Die  miiuullciieji  iind  wetblieheu  WDllustot^aue^  1844,) 


Fig.  §SL* 


^ 


Fiff.  681*. — ^LdTERj^L  Tiiv  or  this   E&iio^ 
Ofta^ii  ui  7H1  Fkkals  ifrom  Eobeli).     | 

Tbe  llood^TEsaaels  bare  been  liyected, 
ruid  the  akin  and  miioaa«  ixiembr%tie  k&r^ 
b««n  removed  ;  a,  bulbnt  veatibuU:  <^ 
plexua  at  reiiiB  Darned  pan  iDieTin^dia  ;  r^ 
glaiiB  clitoridiB  ;  /,  body  of  the  cliWm ;  A* 
doriuU  reitt ;  4  rigUt  orua  oiitorLdU ;  m^ 
vettlbule  ;  iij  rigbt  glaad  of  BartLoLin. 


2^1^ 


But  we  en  the  nymph »  ia  the 
angtilar  iiitorval  called  the  teslifnth^ 
m  A^hich  ia  Bitimted  the  cir^ubyr 
onjici  of  the  urethra^  or  fncatnt 
HrinaHuSf  about  an  inch  below  tlit» 
clitoria  and  ju£t  aljove  the  cutrancu 
to  the  T-agiJia,  The  mamhriine  whieh 
BnrrouDdt*  Uiia  orifice  is  rather  pro- 
niiueiit  ill  rno^t  in&tancea^  ao  aa 
readily  to  itidicate  its  aitaatioiu 
Immediately  helow  the  orifice  of  the  urethra  u  the  entmnce  to  tlie  r^iJ/iMa, 
which,  in  the  virgin^  ia  iiaually  tiior©  or  less  narraw«d  by  the  hjnte^i^  This 
ia  a  tliin  duplicature  of  the  mucona  me  in  bran  e,  placed  at  the  entrwjoe  to 
the  vagina  ;  its  form  varies  very  eonaiderably  in  different  peraoaa,  but  ia 
tuoat  frequently  ^miluuar,  the  ooncave  margin  being  directed  forwards 
toward*!  the  pnbes.  Sometimea  it  is  circular,  and  ia  perforated  only  by  ji 
Btnall  round  orifice,  placed  usnally  a  little  above  the  centre ;  and  occa* 
KJonnlly  it  is  cribriform,  or  pierced  with  several  am  all  apertures  ;  and  it  may 
in  rare  iuatanc^a  compltjtely  close  the  vagina^  eoua tit u  ting  "  imperforate 
hymen."  On  the  other  hand,  it  ia  often  rwlucod  to  a  mere  fringe ^  or  it 
may  bo  entirely  absent,  After  its  rupturOi  Bome  BmoU  rounded  elevation  a 
remain,  called  c<iriinculiz  myrtijormes. 

The  mitcmts  fuembrane  may  be  traced  inwards  from  the  bordera  of  the 
labia  majora,  where  it  h  Dont!nu4>iiH  with  the  skin  :  it  forms  a  fold  over  the 
vascular  tissue  of  the  nytnphte,  and  ia  then  prolonged  into  tlio  urethra  and 
vagi Q a.  It  is  s month ,  reddish  in  colour,  is  covered  by  a  scaly  epithelium, 
and  is  provided  with  a  con?id<^rable  number  of  mucous  crypts  and  folltcles 
and  with  glands  wliich  secrete  an  tinctuoua  and  odorotta  substance.  The 
mucona  crypts  avid  follicles  are  especially  distinct  on  the  inner  aurfaee  of 
the  nymphfe,  and  near  the  orlQce  of  the  urethra.  The  sebaceous  glands 
are  found  beueath  the  prepuce,  and  upon  the  labia  majora  and  outer  surface 
of  the  nymphiB, 

Tho  [flauik  of  BurthiHtt.  (or  of  Duvemey),  corresponding  to  Oowper's 
glanda  in  the  mal*s,  are  two  reddish  yeilow^  round  or  oval  bodiea,  about 
the  size  of  a  large  pea  or  am  all  b«an,  lodged  one  on  each  sido  of  the 
commencement  of  the  vagina^  between  it  and  the  ereotores  chtoridia 
muscles,  benenth  the  auperficial  perineal  fascia,  and  in  front  of  the  trans- 
verse nui^eles,     Their  ducte,  which  are  Io«g  and  single^  run    forvvanl  and 
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op&n  on  th«  iianc-r  aspect  of  the  njinphcsp  outside  tho  hym^n  or  carunculoe 
wyrtifonues. 

Eitctilfi  (mve, — All  tlie  parts  of  the  vulra  uro  supplk*!  ftHtintinBtly  wifh 
blor)d-vA$«eb,  aikI  iti  certain  aitufitious  there  ar«  mnMes  cornjioiiecl  of  vtiiou^ 
pletiiJitaj  or  erectile  tiAftiie,  correspond  in  jf  to  those  found  in  the  mnW 
BeaidoB  the  corpora  cavernosa  and  gUu3  clifeoridis,  already  referred  to,  thoig 

Fig,  682. 


Fig.  ©St,-  FftfiST  ViKW  itv  TUR  Kitt£CTits  *STai'«fTnR»sS  f}W  Tiiit  ExtKhsiL  Quails  JH 
THE  PiiMiLK  Mmm  Kolwli).     I 

a,  hvXhnn  rtatUmli  ;  A,  tphincter  ¥iigtn»  ma^te  ;  f,  ^  vfrntmf  plesiia  or  pan  iiitcr- 
EaeiliH;  /,  gluus  c]lt<jrti]i«  ;  ^^  aoau^t^img  wemn  ;  k,  durMul  vein  of  l\kt  nUVitm ,  I,  Vi^iua 
pUMtiDg  b^ut^lli  ib@  puUa  ;  ^,  the  obturator  vt-iri. 

Kre  two  large  kceh-ihaped  masses,  the  InMi  vt^tibuH^  about  an  juch  lt>ijg, 
oonsiating  of  a  net  wot  k  of  Tetiiii,  enclosed  in  a  (ihrim^  lut^ivihraiie,  and  lying 
one  on  en^li  aide  of  the  rc€iibnl«^,  a  little  behind  the  iiymphjet  They  arn 
rather  pointetl  at  their  upptsr  extreioities,  ami  ronndod  below  :  they  are  mia- 
pi-niledy  aa  it  vreri^,  to  the  crura  of  thi^  clitrnis  anil  thtj  rami  of  tlie  pubea, 
coven^d  iuteriLalty  by  tho  mucous  membrane,  and  embi-^ccd  on  the  outer  Mite 
by  the  Bbn^  of  the  ojpatiictor  yagiiio?  muscle,  Tlcj  ari^  together  equi- 
foJent  to  the  bulb  of  the  urethra  in  the  ui;dij,  which,  it  will  he  r^membtfred, 
prevents  tracea  of  a  median  divjaioti.  In  frout  of  the  bit*aitite  bulb  of  the 
TM^tibnle  i»  a  smaller  pl^xua  on  each  snle,  the  v&<<»ele  of  Vfh'tuh.  are  dirtfctly 
oontinnous  with  tho»e  of  the  bnlbus  vustibuli  behiDd^  and  of  the  gbtm 
clitondiit  before^  This  U  the  p*irs  itUtrtnedui  of  Kobttlt,  zind  ta  rtigardml 
by  him  aa  corresponding  with  the  part  of  the  tnaW  corpus  tpougio^nui 
lir@thjT9  which  ia  m  fifont  of  the  bulb  :  it  reoeivea  large  veina  oomiug  dirBct 
ham  the  uy uiphte. 

FifiMfr/j* '  Th«  entermfnit  parts  of  the  valva  &rei>npplied  hj  the  iupcrficlal  pudentla) 
arteries;  the  deeper  piirt»  itnd  alt  the  erectile  ti^eci  receive  branehea  fmm  the  Jaternul 
padie  arterk«^  m  m  tho  male.  The  vcitii  aUo  In  agre^it  measure  corrt!4»j>Litid ;  there  ba 
vrna  demlift  ctltondis,  receiving  branchet  from  the  glan«  and  diher  paj  u  a^  in  the 
male ;  iht  velmt  of  the  Imllm^  ve^lihqlj  paR^  backwards  into  the  vui^iti^l  p'exuveH, 
and  art  eonaeeieii  nlno  with  the  ohtunitor   vehia ;  Al>or«  ihey  commuuicate  with  Ih^ 


980  FEMALE    ORGANS    OF    GEXEBATIOX. 

Teini  of  the  pars  intermedia,  those  of  the  corpora  cavernosa  and  the  glans  of  the 
clitoris,  and  also  with  the  vena  dorsalis.  The  lymphatics  accompany  the  blood- 
TeweU. 

Nereet, — Besides  sympathetic  branches,  which  descend  along  the  arteries,  especially 
for  the  erectile  tissues,  there  are  other  nerves  proceeding  from  the  lumbar  and  sacral 
pleznses ;  those  from  the  former  being  the  branches  of  the  gcnito-crural  (p.  660),  and 
those  from  the  latter  of  the  inferior  pudendal  and  internal  pudic  nerves  (p.  675), 
which  last  sends  comparatively  large  branches  to  the  clitoris.  The  mode  of  termina- 
tion is  not  known  with  certainty  ;  tactile  corpuscles  have  been  seen  in  the  human 
clitoris,  and  Pacinian  bodies  in  that  of  some  animals. 

THE   FEMALE    UBBTHRA. 

The/emoZe  urethra^  as  compared  with  that  of  the  other  sex,  is  short, 
representing  only  the  upper  half  of  the  prostatic  part  of  the  male  passage. 
It  is  about  an  inch  and  a-half  in  length,  and  is  wide  and  capable  of  great 
distension  ;  its  ordinary  diameter  is  about*  three  or  four  lines,  but  it  ei.< 
larges  towards  its  vesical  oritice.  The  direction  of  this  canal  is  downwards 
and  forwards,  and  it  is  slightly  curved  and  concave  upwards.  It  Hoa 
imbedded  in  the  upper  or  rather  the  anterior  wall  of  the  vagina,  from 
which  it  cannot  be  separated. 

The  external  orifice,  or  mtaixis  uri^i/irius^  opens  in  the  vulva,  beneath 
the  symphysis  pubis,  nearly  an  inch  below  and  behind  the  clitoris,  between 
the  nymphee,  and  immediately  above  the  entrance  to  the  vagina.  From  its 
orifice,  which  is  its  narrowest  part,  the  canal  passes  upwards  and  back- 
wards between  the  crura  of  the  clitoris  and  behind  the  pubes,  gradually 
enlarging  into  a  funnel-shaped  opening  as  it  approaches  and  joins  the  neck 
of  the  bladder.  There  is  also  a  dilatation  in  the  floor  of  the  canal,  just 
within  the  meatus. 

The  mucous  membrane  is  whitish,  except  near  the  orifice  ;  it  Is  raised 
into  longitudinal  plicae,  which  are  not  entirely  obliterated  by  distension, 
especially  one  which  is  particularly  marked  on  the  lower  or  postenor  sur- 
face of  the  urethra.  Near  the  bladder  the  membrane  is  soft  and  pulpy, 
with  many  tubular  mucous  glands.  Lower  down  these  increase  in  size  and 
lie  in  groups,  between  the  longitudinal  folds,  and  immediately  within  and 
around  the  ori6ce,  the  lips  of  which  are  elevated,  are  several  larger  and 
"wider  crypts. 

The  lining  membrane  is  covered  with  a  scaly  epithelium,  but  near  the 
bladder  the  particles  become  spheroidal.  The  submucous  areolar  tissue 
contains  elastic  fibres.  Outside  this  there  is  a  highly  vascular  structure,  iu 
which  are  many  large  veins.  Between  the  anterior  and  posterior  layers  of 
the  triangular  ligament,  the  female  urethra  is  embraced  by  the  fibres  of  the 
compressor  urethra;  muscle. 

The  vessels  and  nervts  of  the  female  urethra  are  very  numerous,  and  are 
derived  from  the  same  sources  as  those  of  the  vagina. 

THE    VAGINA. 

The  vagina  is  a  membranous  and  dilatable  tube,  extending  from  the 
vulva  to  the  uterus,  the  neck  of  which  is  embraced  by  it.  It  rests  below 
and  behind  on  the  rectum,  supports  the  bladder  and  urethra  in  front,  and 
is  enclosed  between  the  levatores  ani  muscles  at  the  sides.  Its  direction  is 
curved  backwards  and  upwards  :  its  axis  corresponding  below  with  that  of 
the  outlet  of  the  pelvis,  and  Iiighcr  up  with  that  of  the  pelvic  cavity.  In 
consequence  of  being  thus  curved,  its  length  is  greater  along  the  posterior 
tbfin  nlong  the  anterior  wall,  being  in  the  latter  situation  about  four  inches. 
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while  in  tlie  former  it  amounts  to  0t«  or  nix*  £&ch  eod  of  tbe  vmgiDii  it 
flomewhttt  njirrower  tbwn  tlie  miildle  part :  tho  lowiir^  which  ia  ooutiuuouii 
with  tlie  vulva,  ia  ilje  uarrowe^t  part,  atid  hti»  ik  kng  diameter  from  befure 

Fig,  63^. 


SSt.— SiEcnoKAi*  Vuw  or  tmt  Viscera  or  rnn  Fbhalv  Fsltii  (afWr  Eutt^tcio 
gLDd  fr<»iu  Hftture),      | 

p,  proTuoutorr  of  Ibe  tftcrum  ;  «,  lymphjiia  uf  tlm  pubci* ;  t\  tbe  t]|i|:i«r  part  of  tbc 
urioAT-jr  btaiyer ;  tf,  tl»«  neck ;  v\  n,  Ihe  arelhra ;  u^  ibt  nU;ru« ;  v  n,  Ih^  TagiaA  ^  r^ 
lb<>  |igitit  uf  unioD  of  tlm  middle  and  low^r  |ArU  of  llie  r&ctum  i  r*^  die  fgld  betwt^u  tb« 
naiijdle  tttaX  upi^er  parUi  af  the  reciam  ;  a,  Ibe  VMun;  t,  the  ngbt  labium  ;  n,  tbe  ri^bb 
nympbA  ;  h,  tlie  hf men ;  cf^  Uie  dlrided  clitoris  wiib  ibe  |>re[>tie&  Th?  pekk  ritoei^ 
haviug  hcen  diitended  and  baH^oed  with  aleobc^l  previouiilx  ^  m&king  tbe  cection,  Appeftr 
•omewkat  lRi^«r  &1l«d  uataraL 

^Ackwanlfl  }  tti6  middle  part  u  widt^st  from  aide  ta  fiide^  bi^iirg  fiatt€ue«l 
fraiti  1>efctn»  back  ward 4^  ao  that  its  anterior  Aod  poaterior  walla  art;  ordin&rilj 
in  eoiiinct  with  each  other  :  at  its  upper  end  it  is  rounded,  and  eipiuidB  to 
receive  the  vaginal  portion  of  the  ui>ck  of  the  ut^ms^,  which  is  embnicdd  hy 
it  at  aoine  disUnce  from  tbe  oa  ut«ri.  The  ragina  reaches  higher  up  on 
the  cervix  uteri  behind  than  in  front,  so  that  the  uteruB  appean,  as  it  were, 
to  be  let  iato  ita  aii tenor  whIL 

Ou  the  inn^  tur/aeit  of  th«  vagina,  along  the  antarior  and  the  posterior 
waibi,  a  slightljr  ekvatcd  ridge  extends  from  the  lower  end  upvrardt  along 
tite  middle  line,  similar  to  the  raph^  in  other  situations  :  these  ridges  are 
oaunHi  the  culumii^  of  th«  TttgiD*j  or  column(E  ntganim*  ^umeroui  deu- 
tated  trafiftf  urse  ridges,  called  mgmj  will  ako  be  ol^erred,  particuUrly  iti 
|»ecBoue   who  b^ve  not  borne  ohildren,  runmng  ai  right  angles  from  ^* 
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columns.  These  columns  and  rugee  are  most  evident  near  the  entrance  of 
the  vagina  and  on  the  anterior  surface,  and  gradually  become  less  marked, 
and  disappear  towards  its  upper  end. 

Structure  and  connections. — The  walls  of  the  vagina  are  thickest  in  front, 
in  the  vicinity  of  the  urethra,  which  indeed  may  be  said  to  be  imbedded 
in  the  anterior  wall  of  the  vaginal  passage  ;  in  other  situations  they  are 
thinner.  The  vagina  is  firmly  connected  by  areolar  tissue  to  the  neck  of 
the  bladder,  and  only  loosely  to  the  rectum  and  levatores  ani  mascles  ;  at 
the  upper  end,  for  about  a  fourth  part  of  its  length,  it  receives  a  covering 
behind  from  the  peritoneum,  which  descends  in  the  form  of  a  cul-de-sac 
thus  far  between  the  vagina  and  the  rectum. 

Externally  the  vagina  presents  a  cont  of  dense  areolar  tissue,  and  be- 
neath this  its  walla  are  composed  of  unstriped  muscle,  which  is  not  distinctly 
separable  into  strata,  but  is  composed  chiefly  of  fibres  internally  circular 
and  externally  longitudinal.  Kound  the  tube  a  layer  of  loose  erectile 
tissue  is  found,  which  is  most  marked  at  the  lower  part. 

At  its  lower  end,  the  vagina  is  embraced  by  muscular  fibres,  which  con- 
stitute the  sphincter  nagince^  already  described  (p.  266). 

The  mticou.^  membrane,  besides  the  columns  and  rugae,  is  provided  with 
conical  and  filiform  papillse,  numerous  muciparous  glands  and  follicles, 
especially  in  its  upper  smoother  portion  and  round  the  cervix  uteri. 
This  membrane,  which  is  continuous  with  that  of  the  uterus,  is  covered 
with  a  8quamous  epithelium. 

The  vagina  is  largely  supplied  with  vessels  and  nerves.  The  arteries  are  derived 
from  branches  of  the  internal  iliac,  viz.,  the  vaginal,  internal  pudic,  vesical,  and 
uterine  (pp.  422.428).  The  veins  correspond;  but  they  first  surrouod  the  va^na 
with  numerous  branches,  and  form  at  each  side  a  plexus  named  the  vaginal  plexus. 
The  nerves  are  derived  from  the  hypogastric  plexus  of  the  sympathetic,  and  from  the 
fourth  sacral  and  pudic  nerves  of  the  spinal  system ;  the  former  are  traceable  to  the 
erectile  tissue  (p.  704). 

THE    UTERUS, 

The  tdervs,  womh,  or  mahix,  is  a  hollow  organ,  with  very  thick  walls, 
which  is  intended  t>  receive  the  ovum,  retain  and  support  it  during  the 
development  of  the  foetus,  and  expel  it  at  the  time  of  parturition.  The 
ova,  discharged  from  the  ovaries,  reach  the  uterus  by  the  Fallopian  tubes, 
which  open,  one  at  each  side,  into  the  upper  part  of  that  organ.  During 
pregnancy,  the  uterus  undergoes  a  great  enlargement  in  siae  and  capacity, 
as  well  as  other  important  changes.  In  the  fully  developed  virgin  condi- 
tion, which  is  that  to  which  the  following  description  applies,  it  is  a  pear- 
shaped  body,  flattened  from  before  backwards,  situated  in  the  cavity  of  the 
pelvis,  between  the  bladder  and  rectum,  with  its  lower  extremity  projecting 
into  the  upper  end  of  the  vagina.  It  does  not  reach  above  the  brim  of  the 
pelvis.  Its  upper  end  is  turned  upwards  and  forwards,  whilst  the  lower  ifi 
in  the  opposite  direction  ;  so  that  its  position  corresponds  with  that  of  the 
axis  of  the  inlet  of  the  pelvis,  aii<l  forms  an  angle  or  curve  with  the  axis  of 
the  vagina,  which  corresponds  with  that  of  the  outlet  of  the  cavity.  The* 
uterus  projects,  as  it  were,  upwards  into  a  fold  of  the  peritoneum,  by 
which  it  is  covered  behind  and  above,  and  also  in  front,  except  for  a  short 
di8tance  towards  the  lower  end,  where  it  is  connected  with  the  base  of  the 
bladder.  Its  free  surface  is  in  contact  with  the  other  pelvic  viscera,  some 
convolutions  of  the  small  intestine  usually  lying  upon  and  behind  it. 
From   its  two   sides  the  peritoneum   is   reflected  in   the   form   of  a  broad 
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diiplicat.iire|  named  the  liga^meuium  Intiioij  wblcli^  tOgotUer  with  tlie  pa.rbi 
coiitaiiied  witliiu  it,  will  b©  presently  d«acriboil. 


rig.  6SJ. 


F»f.  €?!.— AmcKK^a  Vtsv  or  thi  Dfiai^s  aid  tm  Lppitvak^m.     | 

a,  fandoi  ;  h,  bod;  ;  f«  csenrix  ;  f,  f^at  of  ib«  upper  pirt  of  ike  ? ftginA  ;  it,  f^  ranml 
IJffljDeDti  ;  r,  i\  brov^d  llg^ment« ;  f,  Jt^  FAllapiftn  ttibia  :  £,  fimbi'iA.ted  extremity  ;  u, 
qvUani  AbdomlnAle  ;  the  |>oait)aa  of  Ihe  ov^Ariea  b  mdio^ted  lliroiigh  ihb  broad  ligaiui:ul% 
ftiid  the  en  I  «iig«  of  the  perikmaam  Ji  abowa  &lofig  the  Hidt>  of  the  broad  liganiQQli  A.ad 
fteroia  tbe  frtrnt  of  the  uti^niB. 


The  averse  diraeninonB  of  tlia  uteniA  are  about  three  inches  in  length, 
two  in  breadth  nt  ita  npper  Jind  wider  part,  and  nearly  an  inch  in  thick- 
ness I  its  weight  m  frpm  seven  to  twelve  drnchum.  It  i^  uauallj  described 
a^  posse^^siiig  tk  fundns,  body,  and  neck, 

The/tiiidfU  m  the  broad  upper  end  of  the  body,  and  projeeta  oonvexly 
upwards  from  between  the  pointa  of  attaehinaut  of  the  Fallopian  tubes* 
Dariiig  gei^tation,  its  convex.! ty  ia  greatly  increaaed,  and  it  smTOunds  a 
Urge  part  of  the  nttfrine  cavity.  The  bodif  gradually  narrowa  am  it 
extendi  from  the  fundus  to  the  neck  ;  ita  ddea  are  straight  ;  ita  ante- 
rior and  posterior  surface  are  both  fjoinewhat  convex,  but  the  latter  more 
so  than  the  former.  At  the  points  of  union  of  the  «idea  with  the  rounded 
siTp^rior  bonier  or  fuEdu<^,  are  two  projecting  angles,  with  which  the  Fal^ 
loplau  tubes  are  coiinecteii}  the  round  ligameuta  being  attached  a  little 
before^  and  the  ovarian  ligaments  behind  and  beneath  them  :  these  three 
parte  are  all  tnclutled  in  the  duplicature  of  the  broad  ligamenta.  The 
tuxkf  or  c^rriit  nUri^  narrower  and  more  rounded  than  the  rest  of  the  organ p 
ia  from  six  to  ei^ht  liuea  long  ;  it  ia  continuous  above  with  the  boily,  and, 
booamiog  somewhat  smalltjr  towards  ita  lower  esEtrwrnityj  projects  into  the 
nppor  cud  of  the  tuU^  of  the  vaginap  which  is  united  all  round  with  the 
ftubatance  of  tht*  uterus,  but  extends  upwarda  to  a  greater  diatance  behind 
than  in  front.  The  projtrcting  portion  ta  aometimea  named  the  vagitkitl  iMtrL 
ThtJ  lower  end  of  the  uterus  presents  a  transverse  aperture,  by  which  it^ 
^vity  openi  into  the  vagina  ;  this  is  named  variously  os  u£f  H,  os  ftteri  ^x- 
iemumf  and  (from  some  supposed  Itkeneai  to  tbe  mouth  of  the  tench  fish) 
Of  iirvcti^  It  is  bo uu lied  by  two  thick  lips,  th^  posterior  of  whieh  ta  the 
thinner  and  longer  of  the  two^  while  the  anterior,  although  projecting  leiA 
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fi'Otti  its  Tiginal  attwsliiaent,  is  lower  in  position,  juiil,  when  tJie  tabe  i* 
clcgetl,  rosU  on  ihe  poiterior  wtdi  of  the  vnginh,  Thm&  boiderst  or  Hpa  vif 
lienor  illy  *ii>ootb»  bat,  after  pftrturitioa,  thej  fre<jiiMutly  lurconi©  iri^giiUr^ 
t'  ud  ni^  sometimes  fiaiured  or  deft^ 


Fig,   08*1.— PoSTBKkm    ViKW    UV    T.1IE    UtUIHJS    AXU    ITS    AKl'iNI»^aBL 

J  oavitj  ttf  tUe  uteFiis  hu^  been  oj*ened  by  the  rvniovnl  of  the  ijosterirtt  wall»  &j)4  i)t@ 

_^^__?  part  iif  tLe  vagliiA  htm  been  laid  open  ;  a,  fuadue  ;  6,  body  ;  Cj  c^rvU  ;  rf*  qq  tbt? 

aniiridr  Uy  uf  the  os  uUri  eittimum  ;  t^  the  luterjor  of  the  mgina  ;  /,  set^tioti  of  the 

Wills  af  tbe  atfiruB, ;  r\  ojpcninK  of  the  FnUojiifta  tube  ;  0,    omry  ^  />«    ligtimeDt  of  the 
OTAry  ;  r,  broad  ti|rtvmi<ut;  ^,  PjilJoplaii  tube  ;  f^  lt«  fioabrkted  extt«uiitj. 

OwiDg  to  the  great  thick tiesa  of  its  walk,  the  cai>ilif  of  the  u tenia  ia  \»eiy 
ftmall  iii  proporLiim  to  the  mzQ  of  the  organ.  Thd  purt  within  the  body  t*f 
the  organ  is  triHtigular,  and  tli^ttetjed  from  before  backwurda,  ao  that  its 
anterior  and  poslenor  walls  touch  each  other.  The  ba^e  of  the  triangle  m 
directed  upwardii,  and  i«  cnrviliuearf  the  convexity  being  turned  towards  the 
interior  of  the  uterua.  This  form  i^  owing  to  tbo  prolongation  of  the  cavity 
tbrotigb  thti  j^nbataiioe  of  tbo  organ  towards  its  two  bu potior  angli^a,  wher« 
two  tninute  foramina  tead  into  tho  Fallopian  lube^.  At  the  ][}Oitit  %here  the 
l>ody  is  contrnuoun  below  with  the  ueck,  the  cavity  12  alightly  conr^tnctad, 
and  thus  formn  what  is  aoinetimefi  named  the  iiifirual  mifiee  (os  uitri  inti^f- 
ntimf  \sthmvt4  rd  Q»Uum  uUri)  ;  it  is  often  ainaller  than  the  os  externum, 
aud  i^  a  circular  opettiog.  That  portion  of  the  awliy  which  ia  within 
the  neck  J  resembles  »  tube  slightly  Rattened  before  and  behind  ;  it  is  some- 
what dilatfid  in  the  middle,  and  opens  iaferiorly  into  the  vagina  by  the  os 
tinom.  Its  inner  surface  18  marked  by  two  longitudinal  ridges  or  columns, 
which  ntn,  one  on  the  anterior,  the  other  on  the  pofttenor  ^all,  and  from 
both  of  which  rngffl  are  directed  obliquely  upwards  on  each  side,  so  as  to 
2>resent  an  appv tyance  which  has  been  named  arbor  tit^t  uiirima,  also  pafma 
ptkatw  :  this  struoturi?  is  most  strongly  marked  autc^riorly. 

Simciure. — ^Tbo  wnUs  of  the  uterus  consist  of  an  external  serous  cover- 
ing, an  internal  mucous  ineinbrnne,  and  an  tntermedtate  proper  tissue.  The 
pt'f  ttoiieal  layer  covers  tho  fundus  and  body,  except  at  the  sides  and  for 
about  half  an  inch  of  the  lower  part  of  the  body  in  front^  which  is  attaebed 
to  the  base  of  the  b!adJer« 

The  prt^ptr  ti'iSMf  of  the  uterus  constitutes  much  the  greater  part  of 
its  walls^  whi^^h  are  thickest  u^^HJAite  the  middle  of  the  body  and  fundus, 
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anil  are  tbinueiit  at  tlie  antrancev  of  the  Fallopian   tubea.      The  tissue  it 

rerf  diaufse  :  it  is  compoi^l  of  bnmlles  of  uiu^tilar    fibres  of  the    ptaiu 

rarbty,  of  «mall  hi^  in  the  uoimpregtiaUHi  ut^ru^i  iDterlaciog  with  &a«h 

olher,  but  dkpoied  iu  b^itds  atid  layers,  ioteraiixed  witb  mucli  fibro^u^eolar  j 

tiMi»(te,  21  large  number  of  blood-vesseh  aud  Ifrnphatics^  and  aoiue  iiervea^ 

Tilt'  ureoitir  tii^^ti  IB  more  abimdant  near  the  outer  Aurfjice.      Th(»  nrnuige- 

uient  (if  the  luu^cuW  &brea  h  best  studied  in  the  uttiruR  at  the   full  period 

i>f  gestation,  in  wbich   the  bands  and   layers  formed  by  theoi   l)«comu  aiig* 

iiit'uti^d  in  size,  and  much  more  iHstincltj  dtvidopt^d.      Tbey  Uit\y  be  referred 

to  three  mt&  or  orders^  tiz.,  exlfiruftl,  internal,  and  intffritiedijitt.v     Tboae  of 

tU^  txtcrjuil  set  are  arranged  partly  in  a  thin  supuricial  sheet,  immediately 

btinenth  tbtf  peritoueum,  and  partly  in  h^wh  and  inounipbte  strata,  situated 

niure  doc^ply,      A  Urge  ^hare  of  tlwae    fibres  arch    transversely    over   the 

fnndiiii  and  adjoining  part  of  the  body  of  the  organ,  and  converge  at  either 

si'le  towards  th»  comm#naeitieot  of  the  round  ligaments,  al  *ng  which  they 

are  pt^olonged  to  tbr  groin.      OtberB  pftss  off  in  like  manner  to  the  Fallopian 

tul^Sj  aud  itri>ng  tr^tmvense  bunds  from  the  aiiterior  aud  posterior  surface*  i 

Hiii  extended  into  the  ov&ristt  ligaments.      A  considerable  number  of  thinly  ^ 

I  scattere4.i   fibres  alio  pasis   at  each  tide  into  the  duplicature  of  the   broail 

f  ligHiutsnt,  and  others  are  described  as  running  back  from  the  cervix  of  the 

uterus  into  the  recto- uteriiko  foLd:^  or  pHose  Semilunaris,      The  lit>r«B  of  the 

iubpentoneal   ]i«yer  are   much  mixed    with  areolar  tissue,   especially  about 

the  toiddle  of  the  anterior  aud  posterior  surface,^  of  the  uterua,  iu  which 

I  aituatiou  luany  of  the  BuperScial  fibres  appear  to  have  a«  it  were  a  mediaa 

Ijittachtnent  from  which  they  diverge.      The  fibres  on  the  inner  enrface  of 

'the  uterus  are  disposed  with  comparative  regularity  in  its  upper  part,  being 

arriiiiged   there   in   iiumerous   conoeutric   rings  routid   the   openings  of  the 

two   Fallopifiit   tubes,  the  outermost  and   ttrgest  circles  of  the   two   seriei 

meeting  from  opposite  sides  in   the   midiUu  of  the   uterus.     Townrds  tho^ 

Loervijt  the  internal    tihres  run    inom    tnumversffly  ;    elae where   they   take 

Ivflrioua    directions.      The    iiJtfmrdiai^    fibres,    betw*»ii    the    external    and 

^tern^l  set,  paiiS  in  bands  atnotig  the  blood- Tesaels^  following  less  regular 

r00uri«e8, 

The  mttt'ijit^  tatmbfuni'  which  lines  the  uterus  is  thin  aud  closely  ailherevft 
to  the  subjacent  isuli&iance,  enpcLTially  in   the  body  of  the  orgau.      It  i^  ot^u* 
tinned  from  the  vagina^  and  into  the  Fallopi^tu  tnbeH,      Between  the  rugiei 
of  the  cervix,  already  described,  it    is  provided    with    numerous    niueous 
follicle  and  glands.      There  are  also  i>ccasionally  fotind  in   the  same  eitua- 
tion  certain  small  transparent  Tesictilar  bodiee,  which,    from   an   erroneous 
opiidon  as  to  their  nature,  were  named  the  omdi  Naht4hi,      They  appear 
to  h**  olosed  and   obstnicted  mucous  fijUicles,  distended  with  a  clear  vi-^cons  , 
fluid.      In  the  inferior  third  or  half  of  the  cervix,  the  mucous  membrane  J 
L  pror<eiitfl  papillra  covered  with  ciliated  epithelium. 

p       Jn  the  body  of  tlie  uterus  the  mucous  membrane  is  thin,  smooth,  sof^ 

and  of  a  re<ldiHh- white  colour.      Wben  viewed  witb  a  magnifying  leus^  it  is 

found  to  be  marked  with  minute  dota,   which  are  the   orifioea  of  nume^ 

rcmt  limple  tubidiir  glandSf  somewhat  like  those  of  the  inteatine.     Some 

of  these  tiibnbir  glands  ure  bnmched,  and  otheia  are  slightly  twisted  into 

a  coil,     lliese  glands  can  be  diatiaeily  leen  in  the  uu impregnated  and  in 

.  Ihe  virgin  uterus,  but  they  become  enlarged  and  more  conspicuous  after  im^ 

I jiregnation  (fig.  tiSG).      Tho  epilbelium  is  columnar  and  ciliateit 

■       LiQam^^nU  of  the  uttruM. — Where   the  peritoneum  is  reBected  from  the 

u  tor  us  to  the  bhulder  iu  front,  and  to  the  rectum  behind^  it  forniip  m  eacU 
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i>ci>itioit,  two  «einiliiitftr  foldfi,  which  mro  soiuetimeft  oalled  raapeflUvelj,  the 
trntttwr  End  the  jmMrwr  Uitumfnt*  of  th«  ut«rua.  The  fc»rt»er  aro  mU& 
immet]  th^  rfsko-^vhrim^  irtid  tbo  ktUir^  whi^h  &re  nsore  marked,  tht  neCo- 

A  » 


Ft|.  fiS^p  A-— StcTjoif  or  TUB  QLAwnutAm  Stwtcttjwi  of  Tn«  Hphaii  DtKars  it  tdk 
ooMiiit9io«Mft3rt  or  FnxQiTAir^T  \tT^m  E,  H.  Weber),     f 

«^  pturt  af  ilie  cnriljr  of  the  uterus  ali<rwitsg  tli«  oriGcea  af  ihe  gUatLi ;  tf,  ft  nuixilser  of 
thti  tQliQUr  gl^Dttt)  Boma  of  wbleli  ar«  diuplti  olkeri  bLi^II^  conroliitad  mud  t)if  ided  nl 
the  i?xiretiiitLe8. 

Fig,  SSfip  B.  — Rmall  PojiTTOir  OP  Tits  Utbbikk  Mudous  MffUBRAirK  aftkr  Ekoiv* 
I«l"TiEcjifitltJlt,  sfilsJ  fttOH  THK  INKEE  siTHPAOK  (from  Sh&rptj),    't 

The  qi^clmcu  b  rppresentad  as  Tiewed  upon  &  datk  grunQd^  anJ  altows  the  oH^oea  of 
ihf)  uterine  gluad&,  In  ta««l  of  wfalehp  At  at  1,  tbe  epUheliun]  rem&ioA,  mud  m  mifue,  as  »l 
2|  It  bu  be^Q  loet. 

Tlie  f>fqa4  UffiumnU  (ligameiita  lata)  aru  formed  on  each  Me  by  a  fold  of 
the  peritoueum,  which  is  directed  Ijiterally  outwards  from  the  anterior  and 
poatcrior  surfiicea  of  th*5  utaniSj  to  be  conijocted  with  tbe  eldet  of  the  pelvic 
cavity.  Betw^u  the  two  Jajrera  of  the  aerons  niembrutie  are  placed,  first, 
the  Fallopiiui  tube,  which ,  as  wii!  be  more  particuJitrly  d«3cribed,  nine  along 
tha  upper  margin  of  the  broad  ligament  ;  Hecondlyj  the  rouod  ligameDt, 
which  ia  m  front ;  thirdly,  the  ovary  and  ita  Itganient,  which  lie  in  a 
fipeeinl  ofl^hoot  of  the  ligamoutum  latum,  behind  ;  and,  laKtly,  blood* 
¥i;fss£fl%  lymphatic^  and  iicrTeB,  with  ^oma  ecattored  hbrea  from  tbe  anper* 
f  cial  mn«cnlar  layer  of  the  uterus.  Tbe  Utjameni  of  the  oparit  ia  mcriBly  a 
denito  fibrci- areolar  cord^  containing  also,  according  to  some  aiitboritiea, 
nterlne  mtmcnlar  filireeti  and  measuring  about  an  inch  ami  a  bidf  in  Itfugtb, 
wbkh  extends  from  tbe  in  tier  end  of  the  ovary  to  the  upper  angle  of  the 
iitt:rus,  iminediat4.4y  bfbiiid  and  beiow  the  poiut  of  attachment  of  tbe 
Fallopian  tube  ;  it  canse.^i  a  &Hght  elevation  of  tbe  po^ttsrior  layer  of  tbe 
serous  membrane,  and,  together  with  tbe  ovary  it^jelfj  form  a  the  lower  limit 
of  a  triangular  portion  of  the  broad  ligament,  which  has  bean  named  the 
ola  m^trttHotiis  or  batV  wing. 

The  ronnd  ligamenh  arc  two  cord -like  biuidles  of  fibreSj  about  four  or  five 
inches  in  leiigth,  attaehed  to  tbe  upper  angles  of  tbe  uieruift,  one  on  either 
nide  (lignmentnm  teres  nteii)|  immediately  in  front  of  the  Fallopinn  tube. 
From  thi!^  point  e:ich  ligament  proceeds  upwards^  outwards^  and  forward!^,  ta 
gain  the  intcrtjid  inguinal  riug  ;  and  after  bavirig  pfiSKt^d,  like  tbe  spermatic 
cord  in  tlie  male,  through  the  iuguiual  canal,  reacbea  the  fure  part  of  the 
pubic   Bymphyain,   where  its    fibres  expand    and    become  united   with    the 
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substance  of  the  mons  Veneris.  Besides  areolar  tissue  and  yesftels,  the 
round  ligaments  contain  plain  musoular  fibres,  like  those  of  the  uterus, 
from  which,  indeed,  they  are  prolonged.  Each  ligament  also  receives  a 
covering  from  the  peritoneum,  which,  in  the  young  subject,  is  prolonged 
under  the  form  of  a  tubular  process  for  some  distance  along  the  inguinal 
c;inal  :  this,  which  resembles  the  processus  vaginalis  originally  existing  iu 
tho  same  situation  in  the  male,  is  named  the  canal  of  Nuck  :  it  i»  generally 
obliterated  afterwards,  but  is  sometimes  found  even  in  advanced  life. 

Blood-venseh  and  Xtrves. — The  arteries  of  tJie  %Uerw  are  fgur  in  number,  viz.,  the 
ris^bt  and  left  ovarian  (which  correiipond  to  the  Bpermaiic  of  the  male)  and  the  two 
ut4irine.  Their  origin,  as  well  as  the  mode  in  which  they  reach  the  uterus  and  ovaries, 
has  been  already  described  (pp.  4  J  4,  422).  They  are  remarkable  for  their  frequent 
anastomoses,  and  also  for  their  singularly  tortuous  course ;  within  the  substance  of 
the  uterus  they  seem  to  be  placed  in  little  channels  or  canals.  The  vtins  correspond 
with  the  arteries ;  they  are  very  large,  and  form  the  uterine  plexuses,  and  their  thin 
walls  are  in  immediate  contact  with  the  uterine  tissue.  The  course  of  the  lymphatics 
is  described  at  p.  495  ;  they  are  very  large  and  abundant  in  the  gravid  uterus.  The 
nerves  have  been  fully  described  at  p.  704.  They  are  derived  from  the  inferior 
hypogastric  plexuses,  the  spermatic  plexuses,  and  the  third  and  fourth  sacral  nerves. 

The  changes  which  take  place  in  the  uterus  from  age,  menstruation,  and  ges^tation, 
and  the  characters  presented  by  this  organ  after  it  has  once  performed  the  latter  func- 
tion, can  only  be  very  generally  indicated  here. 

For  some  time  after  menstruation  first  commences,  the  uterus  becomes  rounder 
and  (lightly  enlarged  at  each  period,  its  os  externum  becomes  more  rounded,  and 
its  lips  swollen  ;  subsequently  these  periodical  alterations  are  not  so  marked.  The 
organ  itself,  however,  always  becomes  more  turgid  with  blood,  and  the  mucous  mem- 
brane appears  darker,  softened,  and  thickened. 

In  gestation  more  extensive  alterations  ensue,  which  necessarily  affect  the  size,  shape, 
and  position  of  the  organ,  the  thickness  and  amount  of  substance  in  its  walls,  the  dimen- 
sions  and  form  of  its  cavity,  and  the  character  of  its  cervix  and  of  its  os  externum  and  os 
internum.  Its  weight  increases  from  about  one  ounce  to  one  pound  and  a  half  or  even 
three  pounds.  Its  colour  becomes  darker,  its  tissue  less  dense,  its  muscular  bundles  more 
evident,  and  the  fibres  more  developed.  The  principal  increase  is  in  the  muscular 
tissue,  and  this  increase  takes  place  not  only  by  the  enlargement  of  already  existing 
elements,  the  fibre  cells  becoming  enlarged  from  seven  to  eleven  times  in  length,  and 
from  two  to  five  times  in  breadth  (Kiilliker),  but  also  by  new  formation.  The  former 
process  is  general ;  the  latter  occurs  mainly  in  the  innermost  layers,  and  continues 
until  the  sixth  month  of  pregnancy,  when  new  formation  ceases.  The  round  liga- 
ments become  enlarged,  and  their  muscular  structure  more  marked  ;  the  broad  liga- 
ments are  encroached  upon  by  the  intrusion  of  the  growing  uterus  between  their 
layers.  The  mucous  membrane  and  the  glands  of  the  body  of  the  uterus  become  the 
seat  of  peculiar  changes,  which  lead  to  the  formation  of  the  decidual  membrane ; 
whilst  the  membrane  of  the  cervix  loses  its  columns  and  rugae.  The  blood-vessels 
and  lymphatics  are  greatly  enlarged,  and  it  is  observed  that  the  arteries  become 
exceedingly  tortuous  as  they  ramify  upon  the  organ.  The  condition  of  the  nerves  in 
the  gravid  uterus  has  been  previously  fully  referred  to  (p.  704). 

After  parturition,  the  uterus  again  dioiinishes,  its  enlarged  muscular  fibres  under- 
going oleaginous  degeneration  and  becoming  subsequently  absorbed,  while  a  new  set 
of  minute  fibre  cells  arc  developed.  The  organ,  however,  never  regains  its  original 
virgin  character.  Its  weight  usually  remains  from  two  to  three  ounces  in  those  who 
have  had  children  ;  its  cavity  is  larger ;  the  os  externum  is  wider  and  more  rounded, 
and  its  margins  often  puckered  or  fissured  ;  the  arteries  continue  much  more  tortuous 
than  they  are  in  the  virgin,  and  its  muscular  fibres  and  layers  remain  more  defined. 

Age.— In  the  infant,  the  neck  of  the  uterus  is  larger  than  the  body ;  and  the 
fundus  is  not  distinguished  either  by  breadth  or  by  convexity  of  outline.  These  parts 
afterwards  enlarge  gradually,  until,  at  puberty,  the  pyriform  figure  of  the  womb  is 
fully  established.  The  arbor  vitae  is  very  distinct,  and  indeed  at  first  reaches  up- 
wards to  the  highest  part  of  the  cavity. 
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Krfkin  tlic  griMlttii)  dfecta  of  mon  lyivjuiced  arff  ikltiinSt  indepcndetit  of  Impvtg- 
iimLitm,  thf  ul^run  nlinttkn,  itnil  lM>cr)inei»  |ta]«r  ia  colour,  fttid  lutd^r  1&  texture;  it» 
Irungiifftr  funti  i«  l>>^t ;  ihe  bod^  and  neck  became  l^u  diatingaiaUable  fri^m  eieli 
other  ,  the  orifioc*  al*o  licirome  \cs&  ekaraeierUtic. 

For  further  ilpUiis  "vlih  regard  to  uteriae  chingea,  tb«  reader  is  referred  to  Fajte 
oa  "  tlotu»  and.  iii  Appcndjige^  "  ia  Cjclap.  of  An&L  and  Plij^ 

ftIB    OVARiCS    1NI>    PALLOFlAJr    TUBBS. 

The  iimrie^f  itie  ptrU  corretpoudiiig  to  the  t^ tides  of  the  male  (ovarta, 
tuAt**i«  LLiiiUoWpK)}  art)  two  iiotxiewliAt  Hfitt(*Ded  ovifcl  bodies,  wlitoti  are  placed 
iMii^  t>it  oa/cb  mda,  nearly  horizuutitlly^  at  tht)  l>iiok  of  tbe  btrtttil  ligAiiieut  of 
tliu  uteruBi  and  aro  enveloped  by  its  poBterior  tneuibrauoua  layer.  The 
oTidi^f}  are  largcitt  m  tho  virgin  sUte ;  tlieir  weight  m  from  thFee  to  five 
Hcrupl(?B,  and  they  iMuaUy  mejwnre  about  one  inch  aud  a  half  ia  length, 
thnt'«<|Uarteri»  of  ah  iudx  in  wtiitb,  and  tic«rly  haif  ait  iucb  in  tbickne^  : 
bnt  thtsir  mxe  h  rather  variable.  Eadv  ovary  ia  free  on  ttn  tvro  aides,  and 
alio  afong  it^  posterior  border,  whi^b  h\m  a  convex  outline  ;  but  it  m 
attac^hed  by  ita  anterior  biirder,  which  h  Atraighter  than  the  other,  and  along 
the  line  of  iU  attachment  exhibits  n  deep  hilu*  by  which  the  YeaAoLi  and 
iiLrvefl  enter*  It^i  innt'r  end  ia  generally  Dartow,  and  u  attached  to  the 
durtBH  cord  already  dea<^ribed  as  the  Hijamrut  of  the  atut  tj^  which  eiiuu^ci'i 
il  With  tliu  utwrns.  Ita  outer  extremity  ia  more  obtuse  and  rounded,  and 
ha^  attached  to  It  one  of  the  fimbriae  of  the  Fallopian  tnbe. 

Stntcture. — The  colour  of  the  ovariea  h  whitish,  and  tbeir  «iiffai^  is 
either  auiooth,  or  more  commonly  irregular,  and  often  marked  with  pita 
or  clefts  re^mbling  scars.  Beneath  the  peritoneal  coat,  which  covers  it 
everywhere  except  aloug  it;*  sittached  border,  the  ovary  is  enclosed  in  a 
ytopcr  jfibt'ou^  runt  {tunica  albnginea),  of  a  whitish  aspect  and  of  consider* 
able  thick  ne&«i,  which  adhere;)  finnly  to  the  tis'^ue  beneath,  being  in  strue* 
tural  continuity  with  li  When  the  deeper  oviuiHii  ^ulwiance  i^  divided,  it 
im  ieeu   to  oon^iiat  of  a  Brm    reddish- white    vnHcnlar  strLiotnra   called   the 


Fi^.  aSL  Fig.  6S7.— ViKw  o¥  a  Siq- 

tlOM    OF    THK     P&a>>Aa£0 

OVAUT  or  THK  Cat  ^rrom 
Schrcirv).     | 

1,  outer  CiQveriDg  attd 
free  burd^r  of  tbe  OTarjr ; 
]\  attached  border  ;  2^  the 
nvniian  strtima^  present* 
ir}g  a.  fibrous  i^nd  vuscuIat 
fitrticture  ;  3,  gnaular  aub- 
stAfice  ];ing  external  to  the 
fibruQS  stroma;  4^  bloods 
vieBe«1s  i  5|  OTtgertni  in 
t1i<>ir  earli^t  Ft4g«s  occopj* 
iug  a  pari  of  the  grauakr 
lajer  Dear  the  snrfaee ;  ll» 
ovig*?rmB  which  haire  bc^a 
to  eiilurgt*  am]  to  pn^  tiior« 
deeply  into  the  oTurjj  7, 
ovists riuB  round  whiob  tli$ 
Qraafinn  follicle  and  tnnies  grannlesa  are  now  formed,  and  which  hAve  passed  so  me  whs  t 
deeper  into  the  ovsrj  sad  are  surroundtiHd  by  ihe  fihroua  fliroma  i  8^  more  adTaaoed 
GraufifU)  foltiele  with  the  ovum  iml>edded  in  the  layer  of  ooUs  oonatitutiag  the  prollgerona 
disc  ;  d^  the  moitadranc^d  follicle  Ci^ntaioiDg  the  otudi,  ke.  i  ^\  a  follicle  from  whii^h  the 
OTom  has  accidentally'  escaped  ;  10^  oerpos  I  a  ten  m  prea^atlog  radiated  columtis  of  cellular 
strttoture. 
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■frofKH,  the  fibres  of  which,  although  furmiog  &  felted  tissue,  Batc,  with 
the  blood -Yeaf els,  fKrineipoily  a  radintiug  direct! od  from  the  liilus  to  the  re»t 
of  the  Burface.  It  coutaii^s  numerous  apii^dle -shaped  c^U^i  and  bIao^  ac- 
cord in  ^  to  iome  wnten,  iiTiGtriped  mnfto^ihir  tisBiiet  TowardA  the  surface, 
the  ovarian  tifts^iie^  which  in  this  part  baa  beett  distingtiiAlied  as  cf}?'£ic<if|  pre- 
senta,  e*[>0cially  in  children,  a  difftretit  appefirance  from  the  deeper  or 
mtdttUarif  part,  from  being  grannlur,  and  hayiDg  witlim  it  great  numberB  of 
email  vesiclen,  the  Graafian  v^jsicltfa  or  folliclea,  which  Are  ubaent  from  the 
deep  part.  After  the  period  of  puberty,  a  certain  }mmber  of  the  Graa5«ii 
resicU'A,  vary  in  g  from  twelve  to  thirty  or  mor^,  ba^e  attained  a  larger  ai^e, 
aome  having  a  diameter  of  from  -^^th  to  ^Ith  of  an  inch,  or  even  more. 
The  gr^eat  majority^  however,  retnaiu  much  smaller  :  thus  Heule  eat i mated 
the  nutaber  of  vesicles  of  about  ^*jj  to  -g^'^th  of  an  inch  in  diiiiT»*?ter,  in  the 
two  ovarieaof  a  girl  of  eighteen^  at  72,i»O0  (SjbL  Anat,  IL  4S3), 

The  vcsicUi^  of  Ih  Graft/,  when  dilated,  are  lilk^d  in  part  with  a  clear, 
ei>lotirlean,  albuminous  Huid*  tiie  larger  ones  approachtug  the  Hurfnco  of  the 
ovar^,  on  which  they  maj  iometimes  he  distinguiiihc^ct  aa  ^c^nit- transparent 
elevations.  Each  of  thene  fenicl^  inelndet,  beside  a  its  f]uid  contents,  the 
o^%tm~H  ainall  round  vcMcuhir  body,  imbeddi^d  in  a  1»ycr  of  colluJar  aub- 
stance.      Sometimes,  thoni^h  rarely,  two  ova  have  been  fuund  in  one  ceKiclei 


Fi^  *;8^, 


.  •>^\'^^A^^  V  ^''.vv•^ 


Ftgi  6S&» — Vriw   OF  A   i^TLiiun  ui-    fin.  SxqrtoM  ow  rut   rtntrAnn    v>i-   uvarv, 
atraisBKTiD  jn  tbic  fmeoic&imu  riavKK,  UQum  ttmnur  ti4QiiifiJcn  ifiom  SchiroiiL 

1,  outer  eov^ag  ef  the  ovary;  2^  Abroua  stroma  ;  3,  ^x^iticat  hyer  ^  granular  iub- 
•laiiee  lowuili  tha  turface ;  3'«  d««per  p^rU  of  the  granuiar  tubntaaec  ;  I,  blood - 
rvmeU  I  5,  erlferma  formiog  a  tajtr  near  th«  Bttifai^i^ ;  6,  ono  or  two  of  iho  ovig^nni 
iinking  a  little  deeper  and  b^^DDiog  to  enlarge  -  7,  anc  of  the  ovlgermi  fkrlber  developed, 
now  «nelofled  by  a  proloogatioa  of  the  fibroiui  strorua,  and  ctinsirtlag  of  a  small  Qraa^aa 
foDicb,  vitbin  vhich  !■  ailuated  tbe  ovum  f>oTer^d  bj  the  oella  of  the  dlecus  proligerm ; 
$t  a  fodicle  farther  idvanced  -  %\  auotbigr  v^bicb  it  irregularly  {»oii)prc««ed  ;  9,  the  greMlcr 
^^t  of  ihe  largeet  foUicle,  in  wbieb  tbe  following  iadi^atloni  are  giren ;  a,  epitbelbil  or 
«ellalar  linuif  of  tbo  foUidfl  GooKtiltiiiog  the  merobraaa  granuKia  ;  b^  the  portion  reilecl'd 
evef  ihi  oTHEa  named  dlaccu  proUgerna;  f,  vitcllus  or  jelk  p^rt  of  the  ovnin,  lurroniMltttl 
hf  a  vtdeular  memhriuiet  vbicli  b^comea  aftcrwarda  the  xona  pelladda ;  4^  p"^^ 
if  icrrninal  »|x}t  Qr  uaele^a. 
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The  developed  vesicle  has  two  coats,  viz.,  an  external  vascular  tnnic, 
and  au  iuternal  tunic  named  the  oc%cap6vle^  which  is  lined  with  a  cellular  or 
epithelial  layer,  the  'memhratyx  gramdosa.  At  fir8t  the  ovum  appears  near 
the  centre  of  the  vesicle,  while  the  latter  is  still  very  small,  but,  in  tho 
mature  condition,  it  lies  towards  the  iuternal  surface  of  the  ovi-capsule,  im- 
bedded in  the  discus  proligerus^  a  small  flattened  heap  of  granular  cells, 
coutiuuoQs  with  the  membrana  granulosa. 

The  ovum  itself,  first  discovered  in  mammals  by  B«ier,  is  a  spherical  body, 
very  constaut  in  size,  being  about  -piu^^  ^^  ^°  \iiQ\i  in  diameter  ;  it  consists 
of  a  thick,  colourless,  and  transparent  envelope  (zona  pellucida),  which 
surrounds  the  substance  of  the  yelk.  Within  the  yelk,  which  is  made  up 
of  granular  matter,  is  situated  a  still  smaller  vesicular  body,  named  the 
germiiml  vesicle^  which  is  about  -^^j^th  of  an  inch  in  diameter  ;  and  in  this 
again  is  an  opaque  spot,  having  a  diameter  only  of  ^jj^th  to  ^^^^^th  of 
an  inch,  and  named  the  germvMl  spot  (macula  germinativa). 

The  ova  make  their  appearance  in  the  ovary  at  so  early  a  period  that  even 
at  the  time  of  birth  it  has  been  found  too  lato  to  observe  their  mode  of  origin. 
It  has  been  ascertained  that  the  ovum  makes  its  appearance  before  the 
ovisac,  and  that  the  germinal  vesicle  is  the  first  part  of  the  ovum  to  be 
formed,  the  granular  substance  of  the  yelk  being  gradually  deposited  round 
it.  Around  the  ovum  a  circle  of  cells  becomes  visible,  grows  thicker, 
and  divides  into  two  layers,  the  outer  of  which  becomes  the  membrana 
granulosa,  while  the  inner  adh.'res  to  the  ovum,  forming  the  discus  proli- 
gerus.  The  precise  nature  and  mode  of  origin  of  the  inner  tunic  of  the 
Graafian  vesicle  is  matter  of  dispute,  and  in  leed  Ileule  denies  that  there 
is  any  homogeneous  membrane  distinct  from  the  outer  cells  of  the  membrana 
granulosa. 

According  to  Sch run's  observations  on  the  cat,  the  ova  make  their  first  appearance 
near  the  surface  of  the  ovary,  and  the  vesicles  become  deeper  placed  aa  they  groxr 
larger :  it  is  only  in  the  later  stages  of  growth,  when  ^he  great  expansion  of  the 
vehicles  presses  aside  the  surrounding  tissues,  that  they  are  again  brought  into  con- 
tjict  with  the  surface.  From  observations  by  Orohe  it  appears  that  the  process  i^ 
similar  in  the  human  ovary.  A  beaded  arrangement  of  the  ova,  as  if  developed  in 
anastomosing  primitive  gland  tubes,  has  been  ob.-?erved  by  Valentin  in  the  ovarie-i 
of  young  animals,  and  more  recently  by  Pflliger  in  the  adult  cat,  SpiegeU)erg  finds 
similar  appearances  in  the  human  foetus..  But  the  existence  of  such  tubular  glandular 
structure,  and  its  relation  to  the  commencing  ova,  are  still  under  discussion,  and  require 
farther  observation  for  their  determination. 

Fig.  689.  ^'S-    ^^^'  —  <^vuM    OP    the    Sow    rrhoved   from    the 

Graafian  Vesicle,  with  its  cellular  coverihq  (from 
M.  Barry).     '-^ 

1,  germinal  spot  or  nucleus  ;  2,  germinal  vesicle  ;  3,  the 
yelk  ;  4,  the  zona  pellucida  or  external  covering  of  the 
ovum  ;  5,  part  of  the  tunica  granulosa  or  proligerous  disc  ; 
6,  some  adherent  granules  or  cells. 

The  Graafian  vesicle,  as  it  becomes  more  fully 

dilated,  approaches  the  surface  of  the  ovary.      By 

rupture  of  the  vesicle,  the  ovu-n,  covered  by  the 

cells  of  its  proligerous  disc,  escapes  into  the  Fallopian 

tube,  and  is  thus  conveyed  into  the  womb,  while 

the  ruptured  vesicle  becomes  converted,  by  hypertrophy  of  its  walls,  into  a 

yellow  mass  named  corpiis  luteumy  which,  after  persisting  for  a  time,  dwindles 

down  into  a  small  fibrous  cicatrix. 


f  *  ^ 
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On  th^  mbjeot  of  the  ov^ain  the  following  works  ttray  he  toontioncd  ; — 
Mu^itu  Barry 'b  Reaearclios  on  EmbryoloL'y,  in  PhLL  Trans, ,  1838  and  1831> ; 
Alleu  Thomson  J  Arttcfe  "  Ovmu/'  iu  Cyclop,  of  Am\i.  ati^J  Phys.,  where 
iJao  the  literattiro  will  be  found  referred  to  ;  Farro,  '*  Utenis  and  Ap- 
pendAgeo,''  in  the  same ;  PHtiger^  Dm  Eier&tooke  der  Saugethiere  iiud  ijm 
Menschen^  Leipzig,  1803;  Behron,  in  Ztntsuh.  t  Wisienscb.  Zoologiei  vol 
ajt  p.  409  ;  Grohe^  in  Yirohow'i  Archit',  toL  %xvL  p.  271  ;  also  in 
Virchow's  Archi?,  vol.  xxix.  p.  450  ;  8iiiegt*lbergj  in  Vii-cbow'a  Archiv^ 
vol,  XXX,  p,  46  G  :  and  Uente,  in  bis  Handbuoh. 

The  Falhjruin  iuhea. — Tliese  ttibes,  which  niAy  he  oonddered  as  dncta 
of  .tbe  orariefi,  or  oviducts^  and  wbicb  serve  to  convey  the  ovum  frc»m 
then  CO  into  the  uieruB,  are  inoloeed  in  the  free  margin  of  Ibe  brofid  liga- 
menbi.  Tbey  are  between  three  and  fonr  incbe»  in  length*  Tbeir  inner 
or  atlaoh«il  eitremities,  wbiob  proceed  from  the  upper  aitglea  of  the  utenis, 
are  narrow  and  cord-like ;  but  tbey  boou  begin  to  enlarge,  and  pro* 
ceeding  outw^rda,  one  on  each  side,  pui^uo  an  uudnlatory  cotirte^  and  at 
length,  having  become  gra* dually  wider,  they  bend  backwarib  and  down- 
wards towards  the  ovary,  about  an  inch  b«yond  which  they  terminate  iu 
an  expanrleil  extremity,  the  margin  of  which  is  dirided  deeply  into  n 
number  of  irregular  proceBaes  natned  fiml^fim ;  one  of  thefe,  somewhat 
longer  than  the  rest,  in  attached  to  the  onter  end  of  the  corresponding 
ovary*  The  wide  and  fringed  end  of  the  Ftillopian  tube,  or  rtith^r  Iramp^t^ 
10  the  term  ^^  tuba '*  literally  signifies,  ia  turned  downwnrJii  and  towardii 
the  ovary,  and  ia  named  the  fimbrktkd  extrcmify  (mfirsus  diaboli).  In 
the  midEit  of  thoso  tlmbriro,  which  are  arran^ml  in  a  cirile,  the  tube  iti!ielf 
opsDfl   by  a  round  conat rioted  orificei   oatium  obd^mimtk^  plaoed   at   tlid 


Fig.  my. 


-^ 


f%t*  $^^- — DuetiAiixjiric!  Vtxw  ev  siti  Cr«Ei7s  4^11  tf§  k^vmntikfxm^  iM  warn  jrnon 

The  uterus  And  apper  purt  of  the  Tngini  have  bo^n  t«id  npen  by  i^iuoving  the  pofttuKor 
wall;  the  P;tlloyi&n  Xnhe^  rnund  UgJiiaeot,  aud  ovanAti  li,i^n.ttitfut  have  Ix'^n  eut  Alturt,  Atid 
the  broaud  liganieiit  rMOoved  on  the  left  side ;  n^  the  uppt r  pari  of  the  ulerui ;  €«  the 
oervU  iippoaite  the  os  tDt«rntim  ;  the  trUiigohir  shape  of  the  utJ^riDe  carHj  m  chewn,  and 
the  UiUlatioii  of  ^  oervlcnl  cavltf  with  the  rtigio  termed  arbor  ritmi  r,  upper  parte!  Ihe 
vafiiia ;  <^j  Fallopian  lube  or  o¥iduet  \  the  sarruv  coniiiiaiiiciition  ef  its  eaTttf  wilT 
thai  tif  the  oomu  of  th«  aterua  on  each  side  U  »ee&  ;  U  rotmd  lig«ni^tii ;  ^  ligainent  4 
the  eTary  ;  o^  orary ;  i,  vide  oukr  part  of  thti  rtjsht  Pallapiafi  tube  ;  / 1,  itt  fimbriate 
,  tslraBiiy ;  p&^  p«rovariam  ;  A,  oae  of  thi^  hydatida  freqntatly  found  eoanecUd  wiih  th« 
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bottom  of  a  sort  of  fiRBnre  leading  from  that  fringe  which  is  attached  to 
the  ovary.  It  is  by  this  orifioe  that  an  ovum  is  received  at  the  time 
of  its  lil>eration  from  the  ovary,  and  is  thenco  conveyed  along  the  tube 
to  its  uterine  extremity,  which  opens  into  the  womb  by  a  very  minute 
orifice,  admitting  only  a  fine  bristle,  and  named  ostium  uterinum.  The  part 
of  the  canal  which  is  near  the  uterus  is  also  very  fine,  but  it  becomes 
gradnally  larger  towards  its  abdominal  orifice,  and  there  it  is  again  some- 
what  contracted  :  hence,  the  term  isthmus,  given  by  Henle  to  the  uterine 
half,  and  ampulla  to  the  outer  half  of  the  Fallopian  tube. 

Beneath  the  external  or  peritoneal  coat  the  walls  of  the  tube  contain, 
besides  areolar  tissue,  plain  muscular  fibres  like  thofe  of  the  uterus,  arranged 
in  an  external  longitudinal  and  an  internal  circular  layer.  The  mucous 
membrane  lining  the  tubes  is  thrown  into  longitudinal  plicsa,  which  are 
broad  and  numerous  in  the  wider  part  of  the  tube,  and  in  the  narrower 
part  are  broken  up  into  very  numerous  arborescent  processes  :  it  is  con- 
tinuous, on  the  one  hand,  with  the  lining  membrane  of  the  utems,  and  at 
the  outer  end  of  the  tube  with  the  peritoneum  ;  presenting  an  example  of 
the  direct  continuity  of  a  mucous  and  serous  membrane,  and  making  .th« 
peritoneal  cavity  in  the  female  an  exception  to  the  ordinary  rule  of  serous 
cavities,  t.e.,  of  being  perfectly  dosed.  The  epithelium  in  the  interior  of  the 
Fallopian  tube  Ih,  like  that  of  the  uterus,  columnar  and  ciliated  ;  the  inner 
surface  of  the  finibrifo  is  also  provided  with  cilia,  and  Henle  has  even 
detected  ciliated  epithelium  on  their  outer  or  serous  surface,  but  it  here  soon 
passes  into  the  scnly  epithelium  of  the  peritoneal  membrane. 

Vessfh  and  nerves  of  the  ovaries  and  Fallopian  tabes. — The  ovaries  are  supplied  by 
the  ovarian  artorieit,  aiialugous  to  the  spermatic  in  the  male,  which  anastomose  freely  by 
an  internal  branch  with  the  termination  of  the  uterine  arteries.  Sometimes  this  anasto- 
motic branch  is  so  large  that  the  ovary  seems  to  be  Rupplied  almost  entirely  by  the 
uterine  arter}'.  The  ovarian  artery  always  sends  numerous  branches  to  the  Fallopian 
tube.  The  smaller  arteries  penetrate  the  ovary  along  its  attached  border,  pierce  the 
proper  coat,  and  nin  in  flexuous  parallel  lines  through  its  substance.  The  veins  cor- 
respond, and  the  ovaiiiui  veins  form  a  plexus  near  the  ovary  named  the  pampiniform 
plexus.  Tl»f  uen^fs  are  dorivcil  from  the  spermatic  or  ovarian  plexus;  and  also  from 
one  of  the  uterine  nerves,  which  invariably  send  an  offact  to  the  Fallopian  tube. 

The  parovarium  (Kobelt),  or  Organ  of  Rosenuiuller,  is  a  structure  which 
can  usually  bo  brought  plainly  into  view  by  holding  against  the  light  the 
fuld  of  peritoneum  bftween  the  ovary  and  Fallopian  tube.  Jt  con- 
sists of  a  group  of  scattered  tubules  lying  transversely  between  the  Fallo- 
pian tube  and  ovary,  lined  with  epithelium,  but  having  no  orifice.  The 
tubules  converge,  but  remain  separate  at  their  ovarian  end,  and  at  the  other 
are  more  or  less  distinctly  united  by  a  longitudinal  tube.  The  parovarinm 
consists  of  a  few  tubules  forme<l  in  connectiotu  with  the  Wolffian  body,  which, 
partaking  in  the  growth  of  the  surrounding  textures,  have  remained  per- 
sistent during  life.  The  duct  which  unites  them  is  sometimes  of  consider- 
able Bizo,  and  is  prolonged  for  some  distance  downwards,  in  the  broad  liga- 
ment Its  more  developed  form  in  some  animals  constitutes  £he  duct  of 
Gaertner,  afterwartls  referred  to  as  arising  from  a  persistent  condition  of  the 
Wolffian  duct. 

DEVELOPMENT    OF    THE    URINARY    ORGANS. 
The  Wolffian  Bodies  and  their  Ejccretonj  dvctA. — The  development  of  the  genito- 
urinary organs  in  reptiles,  birds,  and  mammalia,  in«'ln<ling  man,  is  preceded  by  the 
formation  of  two  Utnporarii  glands,  named  after  their  discoverer,  C.   F.  Wolff,  the 
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Wolffian  Bodies,  In  the  embryos  of  the  higher  mammalia  these  organs  are  propor- 
tionally smaller,  and  disappear  earlier  than  in  those  of  the  lower  mammalia,  birds, 
or  reptiles.  In  the  human  subject,  accordingly,  the  Wolffian  bodies  are  relatively 
small,  and  are  found  only  in  an  early  stage  of  fostal  development.  In  the  mammalian 
embryo,  at  a  period  when  the  intestinal  canal  still  communicates  with  the  umbilical 
Te^icle  by  a  wide  orifice,  the  Wolffian  bodies  appear  in  the  form  of  two  slight  ridges 
of  blastema,  placed  one  on  each  side  of  the  line  of  attachment  of  the  intestine  to  the 
vertebral  column.  On  reaching  their  full  size,  which  in  man  seems  to  take  place 
about  the  fifth  week  of  embryonic  life,  they  have  the  appearance  of  two  oblong 
reddiah  masses  placed  on  the  sides  of  the  vertebral  column,  and  extending  from  the 
lower  end  of  the  abdomen  to  the  vicinity  of  the  heart.  Their  structure  is  gbindular ; 
clear  pedunculated  vesicles  may  be  early  discovered  in  them,  opening  into  an  excretory 


Fig.    691.  —  Diagram    of    thi  Fig.  691. 

Wolffian  Bodiks,  MOllkriah 
Doors,  AND  Adjacrht  Parts, 

previous  to  SiXUAL     DlSTINO- 
TION,  AS  8XKM   FROM   BBFORR. 

«r,  the  suprarenal  bodies;  r, 
kidneys;  of,  commoD  blastema  of 
ovaries  or  testicles ;  W,  Wolffian 
l>odies;  t^  Wolffian  docts;  mm, 
If  iiileriao  docts ;  ge^  genital  cord ; 
u  ^,  sinus  urogenitalis ;  t,  intes- 
tine; cl^  cloaca. 

duct  which  runs  along  the  outer 
side  of  each  organ.  The«e 
vesicles  subsequently  become 
lengthened  into  transverse  and 
somewhat  tortuous  csBcal  tubes, 
which  still  retain  a  dilatation, 
like  the  capsule  of  a  Malpighian 
body,  at  their  inner  extremity. 
The  Wolffian  bodies  are  highly 
vascular,  their  larger  blood- 
vessels running  between  and 
parallel  with  the  transverse 
tubules.  In  the  embryo  of  the 
coluber  natrix,  Bathke  first 
observed  vascular  tufts,  which 
he  compared  to  the  Malpighian 
corpuscles  of  the  kidneys ;  and 
since  the  time  of  his  discovery, 

Malpighian  tufls  have  been  found  in  the  Wolffian  bodies  of  birds  and  mammals. 
The  ducts  of  the  two  bodies  open  into  the  sac  of  the  allantois,  to  be  presently 
described. 

A  whitish  secretion  has  been  seen  in  the  ducts  of  the  Wolffian  bodies  of  birds  and 
serpents  resembling  the  urine  of  those  animals,  and  as  the  fluid  of  the  allantois  also 
has  been  found  to  contain  uric  acid,  it  is  reasonable  to  think  that  the  Wolffian  bodies 
perform  the  office  of  kidneys  during  the  early  part  of  foetal  life.  They  are  accord- 
ingly sometimes  named  the  primitive  or  primordial  kidneys. 

As  development  advances,  the  Wolffian  bodies  rapidly  become  proportionally 
shorter  and  thicker :  they  shrink  towards  the  lower  part  of  the  abdominal  cavity,  and 
soon  become  almost  entirely  wasted.  By  the  middle  of  the  third  month  only  traces  of 
them  are  visible  in  the  human  embryo.  They  take  no  part  in  the  formation  of  the 
kidneys  or  suprarenal  capsules,  nor  in  that  of  the  ovaries  or  body  of  the  testes,  but 
are  connected  with  the  origin  of  a  part  of  the  seminal  passages  in  the  male  sex. 

The  Kidneys  and  Ureters. — The  kidneys  commence  subsequently  to  and  indenend* 
ently  of  the  Wolffian  bodies.    They  already  exist  about  the  seventh  w 
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dark  oval  masses,  sitaat<>fl  behind  the  upper  part  of  the  Wolffian  bodie%  which  are 
■till  large  and  completely  hide  the  kidneya.  Though  at  first  smooth  and  oral,  the 
kidneys  soon  assume  their  chanictcrii!.tic  general  outline,  and  about  the  tenth  week 
are  distinctly  lobulated.  The  separate  lobules,  generally  about  fifteen  in  number, 
gradually  coalesce  in  the  manner  already  de^ribed ;  but  at  birth,  indications  of  the 
original  lobulated  condition  of  the  kidney  are  still  visible  on  the  surface,  and  the  entire 
organ  is  more  globular  in  its  general  figure  than  in  the  adult.  The  kidneja  are  then 
also  situated  lower  down  than  in  after-life. 

The  formative  blastema  of  the  kidney,  as  observed  by  Rathke  in  the  festal  calf^ 
■oon  contains  a  scries  of  club-sliai>ed  bodies  which  have  their  larger  ends  free  and 
turned  outwards,  and  their  smaller  ends  or  pedicles  directed  inwards  towards  the 
future  hilus,  where  they  are  blended  together.  As  the  organ  grows  these  bodies 
increase  in  number,  and  finally,  becoming  hollow,  form  the  uriniferous  tubes.  At 
fintt,  short,  wide,  and  dilated  at  their  extremities,  the  tubuli  soon  become  elongated, 
narrow,  and  flcxaou:},  occupying  the  whole  mans  of  the  kidney,  which  then  appears 
to  consist  of  cortical  Hubstance  only.  At  a  subsequent  period,  the  tubuli  nearest  the 
hilus  become  straighter,  and  thus  form  the  medullary  substance.  The  tnbulip  as 
shown  by  Valentin,  are  absolutely,  as  well  as  relatively,  wider  in  the  early  stages  of 
formation  of  the  kidney.  The  Malpigliian  corpuscles  have  been  seen  by  R^thVff  in 
a  sheep^s  embryo,  the  kidneys  of  which  measured  only  two  and  a  half  lines  in  length. 

With  regard  to  the  mode  of  the  first  appearance  of  the  pelvis  and  ureter,  the  state* 
ments  of  embryologisis  are  very  conflicting.  The  ureters,  it  is  stated  by  Raihke» 
commence  nflt-r  the  kidneys,  and  then  become  connected  with  the  hilus  of  each  organ, 
and  with  the  narrow  ends  of  the  club-shaped  bodies  in  its  interior.  At  firsts  according 
to  him,  the  growing  tubuli  do  not  seem  to  communicate  with  the  cavity  of  the  ureter; 
but,  subsequently,  when  the  wide  upper  portion  of  this  canal  or  pelvis  of  the  kidney 
has  l>ecome  divided  to  form  the  future  califces,  the  pencil  like  bundles  of  the  tubuli  open 
into  each  subdivision  of  the  ureter,  and  give  rise  at  a  later  period  to  the  appearance 
of  the  papilUn  and  their  numerous  orifices.  The  lower  ends  of  the  ureters  soon  come 
to  open  into  that  part  of  the  sac  of  the  allantois  which  afterwards  becomes  converted 
into  the  bladder.  The  researches  of  MUller  and  Bischoff  are  in  general  confirmatory 
of  Kathke's  account.  Valentin  believes  that  the  ureter  (which  he  has  seen  at  the 
earliest  periods),  the  pelvis  of  the  kidney,  and  the  uriniferous  tubules,  are  formed  in  a 
general  blastema,  independently  of  one  another ;  and  that,  each  part  first  becoming 
separately  hollowed  out,  their  cavities  afterwards  communicate  with  each  other. 
'  Bischoff  states  that  the  ureters  appear  at  the  same  time  as  the  kidneys,  and  are 
formed  in  continuity  with  the  uriniferous  tubules,  and  moreover  that  all  these  parts, 
which  are  at  first  solitl,  arc  excavated,  not  separately,  but  in  common,  in  the  fiurther 
progress  of  development.  I^astly,  according  to  .llemak's  observations  on  the  chick, 
the  kidneys  of  tliat  animal  commence  as  two  hollow  projections  from  the  cloaca, 
internal  to  the'ducLs  of  the  Wolffian  bodies,  which  afterwards  elongate  and  ramify  so 
as  to  form  both  the  ureters  and  kidneys. 

In  the  advanced  fu^tu^<  and  in  the  new-born  infant,  the  kidneys  are  relatively  lai^r 
than  in  the  adult,  the  weiglit  of  both  glands,  compared  with  that  of  the  body,  being, 
according  to  Meckel,  about  one.  to  eighty  at  birth. 

The  Sujyrarernd  Bodies. — These  organs  have  their  origin  from  blastema,  inde- 
pendent both  of  the  kidneys  and  of  the  Wolffian  bodies.  Valentin  describes  them  as 
originating  in  a  single  mass,  placed  in  front  of  the  kidneys,  and  afterwards  becoming 
divided.  Meckel  has  also  seen  them  partially  blended  togetlier.  MUller  has  found 
the  suprarenal  bodies  in  contact,  but  not  ujiitcd.  Bischoff  has  always  seen  them 
separate,  and  in  early  conditions  closely  applied  to  the  upper  end  of  the  Wolffian 
bodies.  Kcilliker  has  also  ob;terved  them  united  by  a  bridge  of  substance,  in  which 
the  splanchnic  nerves  were  lost.  From  all  this  it  is  plain  that  the  solar  plexus  and 
suprarenal  capsules  arc  closely  united  in  the  early  fatal  state;  but  it  by  no  means 
follows  that  they  have  a  common  origin. 

In  quadrupeds  the  suprarenal  bodies  are  at  all  times  smaller  than  the  kidneys; 
but  in  the  human  embryo  tiiey  are  for  a  time  larger  than  those  organ.s  and  quite 
conceal  them.  At  about  (he  tenth  or  twelfth  week,  the  suprarenal  bodies  are  smaller 
than  the  kidneys ;  at  birth  the  proportion  between  them  is  1  to  3,  whilst  in  the 
adult  it  is  about  1  to  22.     They  diminish  in  aged  persons. 
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Thf  AUantois,  UHrmry  BlaMfr^  nml  Ura.rhm.—T\ke  tiame  of  AllantoiB  mm 
oHglnai]:^  ^Y^n  to  a  tDembmnouB  sac  which,  is  appended  to  the  umbilicufl  of  T&rioui 
quadnipeda  ia  the  fiBt&l  sUite,  aDcl  which  coi)imuai«!aleB  with  the  iirina.ry  Liladder  bj 
mmsoM  of  ft  cftuAl  |>atiing  throug^h  the  umbilical  aperture^  a»d  named  the  ura^hiu* 
Theae  eervnl  part^  are  fomied  out  of  one  original  Buccnlar  prot-GM,  which  paaaea 
out  &om  ihe  cloac^L  termination  of  the  mtestine^  and  which  sahiiequedtl;  becom«i 
dtitlngulshed  imo  the  blAddcr^  the  nmehuEij  and  the  allantoic  strictly  ao  called ; 
but  mod  em  emhryolcpgiata  cmploj  the  term  allantoia  alao  to  dgnyj  the  orlgitiAl 
common  repni»«iitiitive  of  the  »ct^eral  pariii  referred  to.  In  thla  lenae,  an  allan- 
ioU  ma  J  be  aaid  to  exlitt  not  unty  in  mammalia,  bnt  aljto  in  btrda  and  reptile^ 
enhject,  hewever,  to  great  differeocea  in  ita  snbieqoeDt  development  and  relative  un- 
porrance.  Thni,  in  Batrachiand  it  never  CKtendn  bi^^yond  the  abdominal  cavltj ;  in 
lealy  repiilcB,  on  the  other  hand,  aa  irell  a«  in  birds  and  in  aom«  quadrupeds,  it  ulti- 
mately surroundA  the  bofly  of  the  foetus,  and  apreadj  Itaelf  over  the  inner  surface  of 
the  chorion  or  outer  coTcring  of  the  ovum,  whilst  in  other  quadra peda,  its  eiLra- 
abdominai  portion  ia  of  amall  exteuU  In  man,  the  aUantoia  proper  ia  not  only  very 
isulgiuiicant  in  point  of  u?/^,  but  also  extremely  limited  in  duration^  for  it  vfLninht'^ 
at  a  very  c^ly  period  in  the  life  of  the  embryo  ;  and,  ivblkt  in  many  animals  it  Eervf!>a 
br:ith  as  a  receptacle  for  the  eecretion  of  the  foetal  urinary  organs,  and  aii  a  vehicle  to 
conduct  the  umbilical  veaf^Ls  from  the  body  of  the  emhr}  o  to  the  chorion  to  form  the 
pkeenta  {<^t  6ome  equivalent  vaactiSar  structure),  it  ^ema  in  the  human  apecies  to 
cerve  merely  for  ihc  latter  purpo^<  The?  allantoid  procean  commuuicateB  below  with 
the  intcatinal  canal«  and  receives  the  wide  excretory  ducta  of  the  WolMan  bodieiL,  the 
ureiera,  and  the  Fallopian  iiihe«  or  raaa  dcferentLa.  By  Ba^r,  Rathkc^  and  othera, 
the  all  an  tola  haa  been  regiarded  ^  formed  from  the  Intestinal  tnbe,  and  by  Reiebert  aa 
developed  upon  the  excretory  ducU  of  tbe  Wolffian  bodies.  Bischoff'  jitalea  that,  in 
the  embr)*os  of  the  rabbit  and  dog,  li  commences  before  the  appearance  of  either  the 
VTolffian  bodice  or  the  intestine,  aa  a  solid  masa  prvjoeting  forwards  from  the  posterior 
extremity  of  the  body.  This  maaa  toon  becomes  hoUowcd  into  a  vesicle,  which  la 
covered  with  blood -vcbsc: la,  and  eommunicate<(  with  the  intestine.  Continuing 
rapidly  to  enlarge,  it  protrudes  between  the  vlMcral  i^lates,  and^  when  Iheac  gIoimj 
together*  through  the  opening  of  th«  nmbilicua,  forming  In  i\it  rabbit  a  pear^baped 
,  which  convey  a  btood-vegaeU  (soon  rccogniaed  aa  tJui  umbilical  veateU)  to  the 
borion,  lo  form  the  f<Miai  part  of  the  placenta. 

In  the  human  embryo,  the  allantoia  ceasea,  at  a  very  early  period,  to  be  found 
heycMid  the  umbiUcu^,  and  in  the  lower  p&rt  of  iti  extenti  within  the  abdomen,  it 
b««omea  widened  to  form  the  bla^tdcr,  whllat  the  upper  piHy  or  umcbuflj  becomes 
eonslrlctcd,  and  i^  at  leogih  completely  cio«ed|  and  remain^  only  In  the  form  of 
ft  ligament,  with  minute  tmccs  of  ita  original  hollow  atruclure  already  deacribed 
along  with  the  urinary  bladder. 

The  lower  pari  of  tbc  allautoia,  or  rudlmontary  bladder,  r&cdrln^,  aa  already  men- 
tioned, the  efifereni  canala  of  tiic  Wolffian  bodies,  as  well  as  those  of  the  kidney i  &nd 
of  the  ovaries  or  te»te«,  at  first  comuiunicatca  freely  with  the  lower  end  of  the 
intestinal  tube^  and  when  thia  becomes  opened  to  the  exterior,  there  ia  formed  a  eort 
of  cloaca^  AA  Id  adult  birds  and  reptiles.  Soon,  hove^r,  a  separ&tion  take*  pltce, 
aa  aa  to  pf^uce  for  the  gcnito-uritiary  organs  a  dlatinct  po^aage  to  the  exterior  :  tliia 
ia  SRSied  the  muf  urog^nit^lk,  and  la  aituated  in  front  of  the  termination  of  ibo 
iitt«stlne» 


DBVEtOPMEUT   OF   TUB   OEOA^fS    Of   QEKERATIOK, 

Th«  development  of  the  parts  concerned  in  the  reprodnctive  fhnellon  does  not 
begin  unill  after  the  rudiments  of  the  principal  orga^na  of  Ibe  body  liave  appeared. 
The  internal  orpna  of  generation  fimt  mak^j  their  appeanyice,  and  for  a  brief  peri  ml 
no  s«xaa1  difTercnce  ia  perceptible  in  them.  The  external  organn^  which  Bubscfiuently 
lie^gln  to  be  fonned^  axe  alao  Identical  in  appearance  in  Qte  two  aexcsi  aa  late  aa  tbo 
fourieenlh  week* 

The  iitUrrtal  Organs  of  Om^ratum. — The  Ovaries  and  TetUs^^The  mdimenta  of 
the  ot^arief  or  te^ten,  for  it  cannot  at  fir^t  be  determined  which  are  ultimately  to  be 
profJucol,  nppear  after  the  formation  of  the  allantois  and  Wolffian  bodiet,  but  a  little 

tket  iknii  the  kidneys.    They  conaiat  of  two  amall  whitish  ovaI  manea  of  hJaateoiA 
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plftced  on  the  inner  border  of  the  Wolffian  bodies.  At  first,  they  are  placed  near  to 
one  another,  and  parallel ;  the  Wolffian  bodies  being  at  that  time  large,  and  ooeu- 
pying  the  whole  posterior  part  of  the  abdomen.  But  as  the  kidneys  grow,  aboTC  and 
internal  to  the  Wolffian  bodies,  the  latter  are  displaced  ontwards,  and  with  them  the 
reproductive  oigans.  At  this  time  the  sex  becomes  distinguishable;  for  in  the 
female  the  ovary  beoomes  elongated  and  flattened,  and  it  assumes  at  first  an  obliqoe 
and  then  a  nearly  transverse  direction;  whereas,  In  the  male,  the  testis  beoomes 

Fig.  692.  Fig.    692.  —Diagram    of    cti 

Primitivb  Ubinabt  Aim  Siz- 

VAL  OaOANS    in    TBI    BmBRTO 

pBBviovB    TO     Sbxval     Dh- 

TINOIIOH. 

The  parts  are  shown  chiefly  in 
profile;  the  kidney  and  supra- 
renal body  of  the  right  side  are 
omitted,  and  the  Mfillerian  and 
Wolffian  ducts  are  shovm  from 
the  front.  1,  left  kidney ;  2, 
suprarenal  body ;  8,  ureter ;  4, 
urinary  bUdder;  5,  urachus; 
ot,  the  mass  of  blastema  from 
which  ovary  or  testicle  iiTaflff- 
wards  formed  ;  W,  left  Wolffian 
body  ;  x ,  part  at  the  apex  from 
which  the  ooni  vascalosi  are 
afterwards  developed  in  new 
blastema;  w,  to,  right  and  left 
Wolffian  duets ;  m,  m,  right  and 
left  Miillerian  duets  uniting  toge- 
ther and  with  the  Wolffian  dneta 
in  g  c,  the  genital  cord  ;  «^,  sinus 
urogenitalis ;  «,  lower  part  of 
the  intestine  ;  e  2,  common  open- 
ing of  the  intestine  and  uroge- 
nital sinus ;  ep,  elevation  which 
becomes  clitoris  or  penis ;  I «, 
ridge  from  which  the  labia 
majors  or  scrotum  is  formed. 

rounder  and  thick,  and,  to- 
gether with  the  Wolffian  body, 
retains  its  vertical  position, 
although  displaced  downwards 
and  outwards.  Subsequently  the  tubuli  seminiferi  are  developed  within  the  testis, 
and  ova  in  the  superficial  strata  of  the  ovary. 

Uterus  and  Fallopian  tubes:  Epididymis  and  Vasa  deferentia. — The  excretory 
duct  of  each  Wolffian  body  lies  from  the  first  along  its  outer  border,  and  in  the 
succeeding^art  of  its  course  is  continued  down  from  the  extremity  of  the  Wolffian 
body  to  the  sinus  urogenitalis.  As  the  Wolffian  body  begins  to  change  its  position, 
and  at  the  same  time  decrease  in  size,  a  white  thread  of  blastema  appears  on  the 
front  of  that  body,  and  runs  along  the  inner  side  of  the  Wolffian  duct  in  its  whole 
course  ;  this  forms  the  MiMerian  duct.  At  the  upper  extremity  of  the  Wolffian  body, 
and  close  to  the  white  thread,  there  is  likewise  developed  a  pyramidal  mass  of  blas- 
tema, occupying  the  position  originally  held  by  the  upper  tubules  of  that  gland, 
which  seem  to  be  absorbed  to  give  place  to  it.  The  MUllcrian  duct,  commencing  by  a 
slightly  dilated  extremity,  descends  fn  front  of  the  excretory  duct,  to  the  lower  end 
of  the  Wolffian  body,  where  it  dips  down  in  front  of  that  body,  then  turns  over  that 
duct  so  as  to  get  behind  it,  and  on  arriving  at  the  middle  line  comes  in  contact  with 
its  fellow  of  the  opposite  side,  with  which,  and  with  the  lower  parts  of  the  Wolffian 
ducta,  it  is  united  into  a  single  cord,  named  the  genital  cord.  The  MUllerlan  ducts 
'  become  m  it  were  fused  iogeWifir,toX  aX  \i\xa  n^^er  and  lower  parts  of  the  genital 
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cord,  and  subsequentlj  through  its  whole  extent,  while  the  Wolffian  dacU  remala 
separate  to  their  enda. 

Another  Btmctore  ia  likewise  seen  at  this  stage  in  connection  with  the  Wolffian 
body  in  both  sexes,  viz.,  an  eleyation  of  peritoneom,  with  tisane  enclosed,  which 
extends  from  the  lower  end  of  the  testis  or  oyary  to  the  point  wliere  the  excretorj 
and  MUllerian  dacta  quit  their  eon  tact  with  the  lower  extremity  of  the  Wolffian 
body,  and,  there  becoming  stronger,  extends  onwards  from  this  point  to  the  proeessoa 
vaginalis  or  canal  of  NucL  The  further  development  of  these  parta  In  each  of  the 
two  sexes  requires  a  separate  deecription. 


Fig.    693.  —  Dii- 

ORAM   OF  TBI  Fl- 
MAUB       TtPB       OV 

Sbxual  OaoAira. 


Fig.  698. 


Thia  and  the  fol- 
lowing figure  repre- 
sent diagrammati- 
cally  a  state  of  the 
parts  not  actuallj 
visible  at  one  time; 
hut  they  are  in- 
tended to  illustrate 
the  general  type  in 
the  two  sexes,  and 
more  particularly 
the  relation  of  the 
two  ooDducting  tubes 
to  the  development 
of  one  as  the  natural 
passage  in  either 
sex,  and  to  the 
natural  occurrence 
of  vestiges  of  the 
other  tube^  as  well 
as  to  the  persistence 
of  the  whole  or  parts 
of  both  tubes  in  oc- 
casiooal  instances  of 
hermaphroditic  na- 
ture. 

1,  the  left  kidney ; 
2,  suprarenal  body; 
8,  ureter,  of  which 
a  part  ia  removed 
to    show   the   parte 

passing  within  it ;  4,  urinary  bladder ;  6,  nrachus ;  o,  the  left  ovary  nearly  in  the 
place  of  its  original  formation  ;  p  o,  parovarium  ;  W,  scattered  remains  of  Wolffian  tubes 
near  it ;  dQ,  remains  of  the  left  Wolffian  duct,  such  as  give  riae  to  the  doct  of  (Hertner, 
repreaented  by  dotted  lines ;  that  of  the  right  side  cut  short  is  marked  «  ;  /,  the  abdo- 
minal opening  of  the  left  Fallopian  tube ;  «,  the  upper  part  of  the  body  of  the  uterus, 
presenting  a  stight  appearance  of  division  into  oomua ;  the  Fallopian  tube  of  the  right 
aide  cut  short  is  marked  m  ;  ^,  round  ligament,  corresponding  to  gubemaculam  ;  «,  lower 
part  of  the  intestine ;  « a,  vagina ;  k,  situation  of  the  hymen ;  C,  gland  of  Bartholin 
<Gowper*s  gland),  and  immediatdy  above  it  the  urethra ;  e  c,  corpus  cavemosum  ditoridia ; 
§e,  vaacular  bulb  or  corpua  spongiosum ;  n,  nympha;  4  htbium  ;  v,  vulva. 

In  the  female,  the  vagina,  ntema,  and  Fallopian  tubes  are  formed  out  of  the  MUl- 
lerian ducts.  That  portion  of  the  ducts  in  which  they  become  fused  together  is  de- 
veloped into  the  vagina,  the  cervix,  and  part  of  the  body  of  the  uterus ;  and  the  pecu- 
liarity of  the  mode  of  fusion  accounts  -for  the  occurence,  as  a  rare  anomaly,  not  only 
of  double  uterus,  but  of  duplicity  of  the  vagina,  coincident  with  communication 
between  two  lateral  halves  of  the  ntema.  The  part  of  the  MttUerian  duct  extending 
from  tha  base  of  the  Wolffian  body,  to  the  point  where  the  two  ducto  meet^eonititBt«» 
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in  animalB  with  horned  uteri,  the  coraa  of  the  nteniB ;  but  in  the  human  nibjeet 
it  remainB  comparatirely  short,  entering  into  the  formation  of  the  upper  part  of  the 
organ.  The  remaining  npper  portion  of  the  Miillerian  dnct  oonatitntea  the  Fallopian 
tube — becoming  at  first  open  and  subsequently  fringed  at  its  upper  eztiemitj.  In  the 
peritoneal  elevation  between  the  ovary  and  the  base  of  the  Wolffian  body  Uie  fibrona 
ligament  of  the  ovary  is  developed,  while  that  part  which  proceeds  onwards  to  the  canal 
of  Nuck  becomes  the  round  ligament  of  the  uterus.  The  excretory  ducts  of  the  Wolf- 
fian bodies  disappear  in  the  human  female,  but  in  the  pig  and  some  ruminants  thcj 
persist  as  the  canals  of  Gaertner.  The  parovarium  is  generally  believed  to  oonust  of 
the  vestiges  of  some  of  the  tubules  of  the  Wolffian  body,  but  it  is  lield  by  Banks  to 


Fig.  694. 


Fig.  d94.— DuomAM  of 
Tni  Mali  Tm  ov 
SuuAL  Omqamb, 

1,  2,  8,  4,  and  ff,  aa 
in  the  preceding  figure; 
C,  testicle  in  the  plM  of 
its  original  fonnatian;  €, 
caput  eindidymia ;  «  d, 
vas  deferens;  W,  seat- 
tered  remains  of  the 
Wolffian  body  eoMlitating 
the  organ  of  Giraldda; 
vk,  vas  aberrant;  m^ 
Miillerian  duet,  the  upper 
part  of  whidi  leBaitta  aa 
the  hydatid  of  Moigsgniy 
the  lower  part  repre- 
sented by  a  dotted  Una 
as  desoeoding  to  the 
sinus  poenlaris  oonati- 
tutes  the  oomu  and  tube 
of  the  uterus  masenlinns ; 
g,  the  gubemaeulum  ; 
V  $j  the  vesicnla  semi- 
nalis;  pr,  the  prostate 
gland  ;  0,  (>>wper^s 
gland  of  one  side ;  e  p, 
corpora  cavernosa  penia 
cat  short;  sp,  corpus 
spoDgioflum  urethra ;  «, 
scrotum ;  t,  together  with 
the  dotted  lines  above, 
indicates  the  direction 
in  which  the  testicle 
and  epididymis  ehange 
place  in  their  descent 
from  the  abdomen  into 
theserotom. 


owe  its  origin  to  a  development  of  tubes  in  the  whitish  blastema  previoTisly  men- 
tioned, which  appears  in  connection  with  the  upper  part  of  that  body  when  it  begins 
to  shrink,  and  which,  in  the  male,  gives  rise  to  the  upper  part  of  the  epididymis ; 
and  in  this  view  Allen  Thomson  is  disposed  to  concur. 

In  the  male,  the  Miillerian  ducts  are  destined  to  undergo  little  development  and 
are  of  no  physiological  importance,  while  the  ducts  of  the  Wolffian  bodies,  and  pro- 
bably also  some  part  of  their  glandular  substance,  form  the  principal  part  of  the  excre- 
tory apparatus  of  the  testicle.  The  united  portion  of  the  Miillerian  ducts  remains  as 
the  vcsicula  prostatica,  which  accordingly  not  only  corresponds  with  the  uterus,  as 
was  shown  by  Wcbcr,  but  likewise,  as  pointed  out  by  Leuckart,  contains  as  much  of 
the  vagina  as  is  represented  in  the  male.  In  some  animals  the  vesicubi  prostatica 
ia  prolonged  into  oomua  and  tubes ;  but  in  the  human  subject  the  whole  of  the 
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ununited  parts  of  the  MUllerian  ducts  disappear,  excepting,  aa  suggested  by  Kolielt, 
their  upper  extremities,  which  seem  to  be  the  source  of  the  hydatids  of  MorgagnL 
The  excretory  duct  of  the  Wolffian  body,  from  the  base  of  that  body  to  its  ori6ce,  is 
converted  into  yas  deferens  and  ejaculatory  duct,  the  yesicuU  seminalis  being  formed 
as  a  diyerticulam  from  its  lower  part. 

AVith  respect  to  the  formation  of  the  epididymis,  onr  information  is  not  altogether 
complete.  According  to  the  greater  number  of  the  most  recent  observations,  it 
appears  certain  that  the  larger  convoluted  seminal  tube,  which  forms  the  bo<ly  and 
globus  minor  of  the  epididymis,  arises  by  a  change  or  adaptation  of  that  part  of  the 
Wolffian  duct  which  nms  along  the  outer  side  of  the  organ.  The  vasaberrans  or  vasa 
aberrantia  of  Haller  appear  to  be  the  remains  also,  in  a  more  highly  convoluted  form, 
of  one  or  more  of  the  tubes  of  the  Wolffian  body  still  adhering  to  the  excretory  duct 
of  the  organ,  and  their  communication  with  the  main  tube  of  the  epididymis  receives 
an  explanation  from  that  circumstance.  But  there  are  no  direct  observations  on 
record  of  the  process  of  conversion  of  these  foetal  structures  into  the  permanent  forms. 
As  to  the  coni  vasculosi  in  the  upper  part  of  the  epididymis,  still  more  doubt  has  pre- 
vailed. Since  M tiller's  discovery  in  birds  of  the  collateral  duct  named  after  him,  and 
the  extension  of  this  discovery  to  mammals,  it  has  been  customary  to  regard  the 
upper  part  of  the  epididymis  as  produced  by  a  transformation  of  the  tubes  and  duct 
in  the  upper  part  of  the  Wolffian  body,  according  to  the  views  most  fully  given  by 
Kobelt ;  but  doubts  have  been  entertained  by  some  as  to  the  correctness  of  this  view, 
and  more  recent  observations  by  Banks  appear  to  prove  that  it  must,  in  some  degree, 
be  modified. 

According  to  Banks,  the  origin  of  the  coni  vasculosi  is  due  to  a  process  of  develop- 
ment occurring  in  a  new  structure  or  mass  of  blastema  which  had  been  previously 
observed  by  Cleland,  and  which  is  deposited  at  the  upper  end  of  the  Wolffian  body, 
and  close  to  the  Miillerian  duct.  Within  this  blastema  Cleland  showed  that  the  tubes 
of  the  eflTercnt  seminal  vessels  and  the  coni  vasculosi,  together  with  the  tube  which 
connects  them,  are  formed  anew,  while  the  tubes  of  the  adjac^t  part  of  the  Wolffian 
body  are  undergoing  an  atrophic  degeneration.  This  has  been  confirmed  by  the  de- 
tailed observations  of  Banks,  who  has  further  shown  the  continuity  of  their  uniting 
tube  with  the  Wolffian  excretory  duct. 

Should  this  view  prove  to  be  correct,  the  caput  epididymis  must  be  regarded,  not 
simply  as  a  conversion  of  the  upper  part  of  the  Wolffian  body,  but  rather  as'  a  new 
formation,  or  superinduced  development  in  blastema  connected  with  it 

The  coni  vasculosi,  so  formed,  become  connected  with  the  body  of  the  testicle  by 
means  of  a  short  straight  cord,  which  is  afterwards  subdivided  into  the  vasa  eflTereotia. 
The  peritoneal  elevation  descending  from  the  testis  towards  the  lower  extremity  of  the 
Wolffian  body,  is  the  upper  part  of  the  plica  gubematrix,  and  becomes  shortened  as 
the  testicle  de^^cends  to  meet  the  lower  end  of  the  epididymis;  the  peritoneal  elevation 
which  passes  down  into  the  scrotum,  and  is  continuous  with  the  other,  is  the  more 
important  part  of  the  plica  gubernatrix,  connected  with  the  gubemaculum  testis. 
The  spermatic  artery  is  originally  a  branch  of  one  of  those  which  go  to  the 
Wolffian  body,  and  ascends  from  the  surface  of  the  Wolffian  body  to  the  upper  part  of 
the  testis,  along  the  ligaments  connecting  them ;  but,  as  the  testis  de^^cends,  the  artery 
lies  entirely  above  it,  and  the  secreting  substance  of  the  Wolffian  body  remains  ad- 
herent to  it ;  and  hence  it  is  that  the  organ  of  Giraldbs,  which  consists  of  persistent 
Wolffian  tubules,  is  found  in  a  position  superior  to  the  epididymis.  (For  a  fuller 
account  of  this  complicated  subject  the  student  is  referred  to  Banks  "On  the 
Wolffian  Bodies,"  Edin.  1864.) 

The  descent  of  the  testicles  is  a  term  applied  to  the  passage  of  the  testes  from  the  ab- 
dominal cavity  into  the  scrotum.  The  testicle  enters  the  internal  inguinal  ring  in  the 
seventh  month  of  fcetal  life :  by  the  end  of  the  eighth  month  it  has  descended  into 
the  scrotum,  and,  a  little  time  before  birth,  the  narrow  neck  of  the  peritoneal 
pouch,  by  which  it  previously  communicated  with  the  general  peritoneal  cavity,  be- 
comes closed  in  the  manner  elsewhere  described  (p.  965),  and  the  process  of  peri- 
toneum, now  entirely  shut  off  from  the  abdominal  cavity,  remains  as  an  independent 
serous  sac  The  peritoneal  pouch,  or  processus  vaginalis,  which  passes  down  into  the 
scrotum,  precedes  the  testis  considerably  in  its  descent,  and  into  ita  posterior  part 
there  projects  a  considerable  columnar  elevation  already  alluded  to,  whieh  it  filled 
with  soft  tiflsae,  and  is  termed  jdioa  gubematrix.    There  Lb  likewise  a  Sbtt 
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tare  attached  inferiorly  to  the  lower  part  of  the  scrotum,  and  sorronnding  the  peri* 
toneal  poach  above,  which  may  be  diiitiaguUhed  as  the  guberfUundar  cord,  both  this 
and  the  plica  gubematrix  being  included  in  the  general  term  gubemacuium  testis 
(J.  Hunter).  The  gubemacular  cord  conHists  of  fibres  which  pass  downwardu  from 
the  Rub-peritoneal  fascia,  others  which  pass  upwards  from  the  superficial  fascia  and 
integument,  and  others  again  which  pass  both  upwards  and  downwards  from  the 
internal  oblique  muscle  and  the  aponeurosis  of  the  external  oblique;  it  exhibit^ 
therefore,  a  fusion  of  'the  layers  of  the  abdominal  wall.  Superiorly,  it  surrounda 
the  processus  vaginalis,  without  penetrating  the  plica  gubematrix;  and  the  pro- 
cessus vaginalis,  as  it  grows,  pushes  its  way  down  through  the  gubernacular  cord  and 
dbpcrses  its  fibres.  By  the  time  that  the  testis  enters  the  internal  abdominal  ring^ 
the  processus  vaginalis  has  reached  a  considerable  way  into  the  scrotum ;  and,  as  the 
testis  follows,  the  plica  gubematrix  becomes  shorter,  till  it  at  last  disappears ;  bat  it 
cannot  be  said  that  the  shortening  of  the  plica  is  the  cause  of  the  descent  of  the 
testicle,  and  much  less  (as  has  been  held  by  some)  that  the  muscular  fibres  of  the 
gubemacular  cord  are  the  agents  which  effect  this  change  of  position.  The  arched 
fibres  of  the  cremaster  muscle  make  their  appearance  on  the  surface  of  the  processot 
vaginalis  as  it  descends,  while  its  other  fibres  are  those  which  descend  in  the  gaber- 
nacular  cord.  (See  for  a  further  account  of  this  process,  and  the  various  views  which 
have  been  held  with  regard  to  the  descent  of  the  testicles,  Cleland,  **  Mechanbm  of 
the  Gubernaculum  Testis."    Edinbuigh,  1856.) 

The  External  Organs  of  OenercUion. — In  the  human  subject,  these  have  for  aome 
time  the  same  form  in  both  sexes ;  but,  in  animals  in  which  the  penis  is  prolonged  to 
the  umbilicus,  that  circumstance  forms  one  of  the  very  earliest  sexual  distinctions^ 
inasmuch  as  the  clitoris  hangs  free. 

Fig.   695. — Dbvklopmcht  of  thi  Bx« 

TK&XAL  SbXDAL  OBOANS  IN  THB  MaLU 
ABD  PbMALB    FBOM   THB  iBniFRBBBf 

Ttpb  (from  Bcker). 

A,  the  external  sexual  organs  in  an 
embryo  of  about  nine  weeks,  in  whieh 
sexual  distinction  is  not  yet  established, 
and  the  cloaca  still  exists  :  B,  the  same 
in  an  embryo  somewhat  more  advanced* 
and  in  which,  without  marked  sexual 
distinction,  the  anus  is  now  separated 
from  the  urogenital  aperture  :  0,  the 
same  in  an  embryo  of  about  ten  weeks^ 
showing  the  female  tjpe  :  D,  the  same 
in  a  male  embryo  somewhat  more  ad- 
vanced. Throughout  the  figures  the 
following  indications  are  employed  ;  p  c, 
common  blastema  of  penis  or  clitoris ; 
to  the  right  of  these  letters  in  A,  the 
umbilical  cord  ;  p,  penis ;  c,  clitoris  ;  d, 
cloaca  ;  ug,  urogenital  opening ;  a,  anus  ; 

1 0,  cutaneous  elevation  which  becomes  labium  or  scrotum ;  ^  labium ;  «,  scrotum ;  e  o, 

coccygeal  elevation. 

Up  to  the  fifth  week,  according  to  Tiedemann,  there  is  no  separate  genito-urinaiy 
orifice,  and  indeed  no  anus.  Previous  to  this  period,  or  about  the  beginning  of  the 
fourth  week,  there  is  a  common  opening  for  the  intestine,  the  generative,  and  the 
urinary  organs,  t.  e.,  a  cloacal  aperture.  In  front  of  this  simple  opening,  there  soon 
appears  a  small  recurved  projecting  body,  which  as  it  enlarges,  becomes  grooved 
along  the  whole  of  its  under  surface.  This  is  the  rudimentary  clitoris,  or  penis,  at 
the  summit  of  which  an  enlargement  is  formed  which  becomes  the  glans.  The 
margins  of  the  groove  seen  on  its  under  surface  are  continued  backwards  on  each 
side  of  the  common  aperture,  which  is  now  elliptical,  and  is  bounded  laterally  by 
two  large  cutaneous  folds.  Towards  the  tenth  or  eleventh  week  a  transverse  band, 
the  commencing  penncram,  divides  the  anal  orifice  from  that  of  the  genito-urinary 
passage,  which  latter  now  appears  aa  a  rounded  aperture,  placed  below  the  root  of 
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the  miliaicnUr^r  cUloiis  or  penln,  and  between  the  prolonged  huu^qa  of  ihe  groove 
beneath  that  org^ti.  TbiH  op«oiag»  bat  not  the  ctitoHii  or  pculsi,  U  concealed  by  lb  a 
krgc  ctituaeoufi  folds  aU^eadj  mentioneiL  lu  Ihla  eouditiotif  wblcli  oiutiuues  unlil 
t!ie  twrelftli  week,  tbe  part«  appiajir  alike  in  both  ieiasp  and  reaemblb  revy  mnch  Ibo 
perfect  female  organs.  The  rudiments  of  Cvtrpcf^it  glands  aft.  It  U  iald^  seen  at  aq 
early  period.  Dear  the  root  of  tbe  rudim«Qt(kry  clitoris  or  peoi^,  on  eacb  aide  of  tbe 
geaito  uKfiaiy  piiaftge. 

lu  tbe  female,  tbe  I  wo  lateral  cutaneous  foldi  enlarge^  ao  aa  to  cover  the  cUtorlii 
Stud  fprm  the  labia  fiwijot^^  Tbe  elitoria  itself  remaiiiB  rclatirelj  amaUer^  and  tbe 
groove  on  its  under  surface  leu  and  lam  mAikcd,  owing  to  the  openltig  out^  and  sub- 
sei^uent  ci^tenaioti  backwards,  of  lU  margins  to  form  the  nymphst.  The  hyjn^n  begiaa 
Ui  appear  about  the  bUh  moutb.  Within  tbe  nymphje,  this  uretbral  orifice^  aa 
alreHicly  mentioned,  beeomea  diitlnet  from  ihat  of  tbe  Tjiigina. 

lu  tb<!  mate,  on  the  eontrarj^  the  pmiu  continues  to  entargej  and  the  margins  of 
tbe  groove  abng  its  under  iurface  grudaaliy  unite  from  tbe  primitive  urethral 
ori5ee  behind,  aa  far  forvrard  aa  tbe  g^ans^  so  as  to  complete  the  long  canitl  of  the 
male  ur^tkn^  This  is  accomplished  about  the  fifteenth  week.  When  tbia  union 
remains  incomplete,  tbe  coudiiion  named  hypoapadiad  ia  produced.  In  tbe  mean- 
time the  pre  pact  is  formed,  and,  moreover^  tbe  lateral  cntaneona  {hIAa  also  unite 
from  behind  forwards,  along  the  middle  line  or  ntpli^^  and  thua  complete  tbe  scroiuia, 
into  wbleh  tbe  teatldea  do  not  descend  aatU  the  kst  month  of  fgat^  esditcnee. 


The  following  taboLir  scheme  of  the  correepooding  partA  of  tbo  genito* 
tiriuory  orgmia  in  the  twQ  saxes^  and  of  their  relation  to  the  fiirnmtiTa 
rudtmeiita  of  tho  oommou  embryonic  tjpe^  may  be  uaeful  in  fixing  attention 
on  the  mom  important  iK>ints  of  the  Babject 


QWKJ. ......* *.*. 

IrrvtfiilAr  T»tl«fsa  neau  par©-  J 

|>U{*tof  {jMrtBcrtn  oooio  mil- 1 
luaU    .,*..,. ^, >..«,]: 

jfU^brtm  imd  Falkfilas  tutw* 

Conraatorf «. #..*.*<«» 

UUn-UA  And  T^glna^ .  ^« . .^ . . . . 

FcmaAo  nrqtlim  .*.**-...-** 

V«ttbuto-^ " 

OlMidaolB«rth4ilin*.. 

Onem  eftT«rD<M«  dJtoirldlA. 
l^hbla  miJQfa  ..,«..%....,.. 

WymphB  .«.,........-*  ^ »« . 

TMttbular  liiillv  uid  utttcr) 
anctiktiwu*.. f 

CtomlpfKuek. 

OwEtimSi  llg»niA»l  ..*.«<..<# 

Eound  Ugaouiit  of  utcnu .  ^ 


CoMMoit  Embrtobio. 

reproduative 


tl.— Wi^lffiaa  body. 

1.  Newblastcmaatuppar 

part — .*,^..,*... ,. 

S-  Tubular  ntlMtaiieQ  of 

tbft  gLuul  .  ^ . .   ..... 

(H  Excrelosy  duot  aiUmg 
-I         th«  ^land  »,  ^ .».««, , 
14.  DuGt  belrjw  ttifl  fflNnd 
IIL—Duot  of  MUlJw. 

1,  Upper  tud  and  vtat 

gland  ^^  »*.*.,>■>>.. 

S.  Frem  port  of  doet  ,*  . » 

t.  Fused  part  iff  bdUi 
ducta  in  tiLB  ^uJtAl 
eond    *****►.»*.*»*. 

IT.— Fadickiof  tbeallMitola..  • 

y .— ^Inui  urogisTiltalJa. .  * . » . 
Gotnoiafi  blaatoaiA  ..,,.,,  ^  * , 

mbuotiefl  aud  integumental 


Body  of  Tttlkle, 

I  Calif  viMculini 

[  Or«iuiarOi»M^ 
[  Vmjs  abfimntia. 

OonTotatad  tubv  of  mididymim, 
YamC 


Ejdatid  of  Mn^acnl  mid  otlior 

vs«t%ial  VHiel««. 
Comu  of  ttnua  pocnladt  la  aotut 


tTfmor  pqrtU^n  of  proaiatk  pari 

afttnottin. 
LcrWQr  |>ortkm  cf  iiroatatli!  wltb 

membnjiotui  pwrt  of  ilivUinL 
Olanda  of  Qbwpiirt 


1*  Commoii  bU4t«ma  ■  * 
3.  Otitor     kite^mfliital 

felda 

I.  Ififior     tot^ffUmentMl 

told*  .,.. 

4  Commc!>ii  bliwtema  ** 

VIL-FedNjoeal     loldM     axul 
gubemaGuUr  bosdji^ 
1,  InpiiiiAl      porltoneat 
pouali.^ ..». ........ 

%  Bond    fifufia    f^nStai 
gland  to  Inao  of  Wolf- 
fljuibody  .......... 

I.  Bond  doaeending  from 
IvHaof  WtilSaa  bo^y 


Gorpoxm  <BT<niiQaa  pvub, 
I  Sorotum. 
I  lutegummil  uf  la««r  ourfiaoo  of 

Bulb    au 
ytotbiw. 


aiul     ociriMiA     apuutfluisiiiii 


I  Froeeeaua  Yagioallii, 

f  TUvua   eoniMKfcing    toatkk    aai 

I      gialnia  miutjr. 

I  Gubanuouiutu  tM^ 


1002  THE   MAMMAEY    GLANDS. 

MAMMARY    GLANDa 

The  mammary  glands  (mamme),  the  oi^gans  of  lactation  in  the  female, 
are  accessory  parts  to  the  reproductive  system.  They  give  a  name  to  a 
large  class  of  animals  (Mammalia),  which  are  distioguii^ed  by  the  possession 
of  these  organs.  When  fully  developed  in  the  human  female,  they  form, 
together  with  the  integuments  and  a  considerable  quantity  of  fat,  two 
rounded  eminences  (the  breasts)  placed  one  at  each  side  on  the  front  of  the 
thorax.  These  extend  from  the  third  to  the  sixth  or  seventh  rib,  and  from 
the  side  of  the  sternum  to  the  axilla.  A  little  below  the  centre  of  each 
breast,  on  a  level  with  the  fourth  rib,  projects  a  small  conical  body  named  the 
nipple  (mammilla),  which  points  somewhat  outwards  and  upwards.  The  sur- 
face of  the  nipple  is  dark,  and  around  it  there  is  a  coloured  circle  or  areola^ 
within  which  the  skin  is  also  of  a  darker  tinge  than  elsewhere.  In  the 
virgin,  these  parts  are  of  a  rosy  pink  colour,  but  they  are  always  darker  in 
women  who  have  borne  children.  Even  in  the  second  month  of  pregnancy, 
the  areola  begins  to  enlarge  and  acquire  a  darker  tinge  ;  these  changes  go 
on  increasing  as  gestation  advances,  and  are  regarded  as  reliable  signs  in 
judging  of  suspected  pregnancy.  After  lactation  is  over,  the  dark  colour 
subsides,  but  not  entirely.  The  skin  of  the  nipple  is  marked  with  many 
wrinkles,  and  is  covered  with  papillae ;  besides  this,  it  is  perforated  at  the 
tip  by  numerous  foramina,  which  are  the  openings  of  the  lactiferous  ducts  : 
and  near  its  base,  as  well  as  upon  the  surface  of  the  areola,  there  are  scat- 
tered rounded  elevations,  which  are  caused  by  the  presence  of  little  glands 
with  branched  ducts,  four  or  five  of  which  open  on  each  elevation.  The 
tisfiue  of  the  nipple  contains  a  large  number  of  vessels,  together  with  much 
plain  muscular  tissue,  and  its  papillse  are  highly  sensitive  ;  it  is  capable  of 
a  certain  degree  of  erection  from  mechanical  excitement,  which  may  be 
partly  caused  by  turgesoence  of  its  vessels,  but  is  probably  due,  in  greater 
part,  to  contraction  of  the  muscular  fibres. 

The  base  of  the  mammary  gland,  which  is  nearly  circular,  is  flattened, 
or  slightly  concave,  and  has  its  longest  diameter  directed  upwards  and 
outwards  towards  the  axilla.  It  rests  on  the  pectoral  muscle,  and  is  con- 
nected to  it  by  a  layer  of  areolar  tissue.  The  thickest  part  of  the  gland 
is  near  the  centre,  opposite  the  nipple,  but  the  full  and  even  form  of  the 
breasts  depeuds  chiefly  on  the  presence  of  a  large  quantity  of  fat,  which 
lies  beneath  the  skin,  covers  the  substance  of  the  gland,  and  penetrates  the 
intervals  between  its  lobes  and  lobules.  This  fatty  tissue,  which  is  of  a 
bright  yellow  tinge  and  rather  firm,  is  divided  into  lobulated  masses  by 
numerous  laminsa  of  fibrous  or  very  dense  areolar  tissue,  which  are  con- 
nected with  the  skin  on  the  one  hand,  and  on  the  other  with  the  firm 
areolar  investment  of  the  gland  itself,  which  investment  is  connected  behind 
by  similar  laminea  with  the  areolar  membrane  covering  the  pectoral  muscle  ; 
these  laminea  serve  to  support  the  gland.  Beneath  the  areola  and  the 
nipple  there  is  no  fat,  but  merely  the  firm  areolar  tissue  and  vessels  sur- 
rounding the  lactiferous  ducts. 

Structure, — The  mammary  gland  consists  of  a  number  of  distinct 
glandular  masses  or  lobes,  each  having  a  separate  excretory  duct,  held 
together  by  a  very  firm  intervening  fibrous  or  areolar  tissue,  and  having 
some  adipose  tissue  penetrating  between  them.  Each  of  these  divisions  of 
the  gland  is  again  subdivided  into  smaller  lobes,  and  these  again  into 
smaller  and  smaller  lobules,  which  are  flattened  or  depressed,  and  held 
together  by  areolar  tissue,  blood-vessels,  and  ducts.     The  substance  of  the 
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lobules,  ^pecklly  as  contn^at^d  with  the  fbdjm^eDt  fat,  is  of  a  pal  a,  reddu^h 

cri^rim-colour,  aod  ia  r&ther  firnL  It  ia  composed  piiricipaUjr  of  the  voti* 
cuW  oommeucemeDtii  of  the  liiotiftiruiw  ducts,  which  appear  hke  clu*t«r»  of 
tuidute  roimdad  celb,  ha  ring  a  diaiueter  from  ten  to  thirty  timea  ai  great 

Fig,  eOG. 


Tig,  QM. — Dnraonoir  or  tbs  lower  nA%f  or  Ttti  F  em  alb  Mamma  ^tratno  tmm 
rxaion  Of  La(7iati^n  (from  Ltuehka).     | 

In  the  left-baad  iide  of  iti«  diai^^ted  part  the  glaudaUr  \ohm  ar«  ^poscd  and  partially 
MDtmreltfrtl  ;  and  id  the  right-hand  FhlOi   the  glaadnlar  iubatatic^  lias  been  remaved  to 
|pbtiw  the  reticnlar  locf^Vi  of  the  ctiDDi?ctiT«  tu«ae  in  vhkli  the  gUndtilar  bbnles  am 

^a«ed  :  t,  u|^^[>er  jiart  of  the  maoamilk  ;  2^  areuU  ;    3,   aubeataneotia  auuaa*  of  &l ;  J 
F^  reticaJar  locuti  of  tbe  ea&necliT«  ibsve  wbich  eappo^  tho  glindiilar  3ubitanc«  and  eou-  * 
[lain  the  fattj  itiaasictf;    5^  oae  of  three  tactiferoaa  dimtM  ahown  pasalng   towarda  iba  ' 
nintUa  where  ihcy  open  :  6,  ono  of  thct  iinai  lactei  or  r^cerroin ;  7,  some  of  tba 
iulAT  lobolei  wbiob  hare  been  tuunTelled  ;  T',  oth^n  massed  UDfether. 

80  that  of  the  capUUij  veasela  hy  ^hich  they  are  turrouDded.     Thete  celU 
opeu  into  the  amaUest  branched  ducti,  which,  unitiDg   together  to  form 
othera  of  larger  dze,   fioaUy  end  in  a  single  excretory  canal   correspond^ 
ing  to  one  of  the  chief  snbdivkiona  of  the  gland.      The  canals  proceediiig  . 
thu»  from  the  principal  lobes  composing  the  gland  are  named  the  gaktckh' « 

u^hoTuu*  duchf  and  are  from  fifteen  to  twenty  in  number  ;  they  oo]i?erge 
D wards  the  areola,  beneath  which  they  become  confide rably  dilated,  espe- 
ciaUy  during  lactation,  so  as  to  form  aacs  or  tinumi  two  or  even  three  Hnei 
widei  which  sert'e  a^  temporary  though  small  reservoirB  for  the  milk.  At 
tho  bafle  of  the  nipple  all  thuse  ducts,  again  reduced  in  aize^  are  assembled 

liogetker,  those  in  the  centre  being  the  largeat^  and  then  proceed  side  by 

d#,  rarrouaded  by  areolar  titssne  and  vessels,  and  without  communicating 

rith  each  other,  to  the  aummit  of  the  mammilla^  wher^  they  open  by  sepa- 

fate  oriSces ;  these  orifices  ard  sealed  in  littlo  depressioa^y  and  are  amaller  j 

than  the  ducts  to  which  they  respectiv^ely  belong.     The  walls  of  the  dncU  are ' 

oompotjod  of  areolar  Uaaue^  with  longitudinal  and  circubf  elaatio  hlamuuta*  ^ 
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The  mucous  membrane  is  continuous  with  the  common  integument  at  the 
orifices  of  the  ducts ;  its  epithelium  is  scaly  or  tesselated,  and  in  the 
smallest  ducts  and  their  ultimate  vesicles  consists  of  cells  having  a  diameter 
very  littie  exceeding  that  of  their  nudeL 

Fig.  697. 


Fig.  697.— Maghivud  Yiawi  of  thi  Olavdulab  Substahcb  of  thb  BCimma  Dvanra 
TBI  PBRioB  or  LiOiATiOH  (from  Henle). 

A,  sectiGii  of  a  small  lobule  of  the  gland,  magnified  60  diameters ;  1,  stioma  of  oomieo- 
tive  tissue  supporting  the  glandular  tissue ;  2,  terminal  ramusoule  of  one  of  the  gland- 
tubes  ;  3,  glandular  vesicles. 

B,  four  glandular  vesicles  magnified  200  diameters,  showing  the  lining  epithelial  eella 
and  some  milk-globules  within  them. 

Blood^veasds  and  Nerves, — The  arteries  which  supply  the  mammary  glands  are 
the  long  thoracic  and  some  other  branches  of  the  axillary  arteiy,  the  intmal  mam« 
mary,  and  the  subjacent  intercostals.  The  veins  have  the  same  denomination. 
Halter  described  a  sort  of  anastomotic  venous  circle  surrounding  the  base  of  the 
nipple  as  the  circulus  venosus.  The  nerves  proceed  from  the  anterior  and  middle 
intercostal  cutaneous  branches. 


In  the  male,  the  mammary  gland  and  all  its  parts  exist,  but  quite  in  a 
rudimentary  state,  the  gland  itself  measuring  only  about  six  or  seven  lines 
across,  and  two  lines  thick,  instead  of  four  inches  and  a  half  wide  and  one 
and  a  half  thick,  as  in  the  female.  Occasionally  the  male  mamma,  espe- 
cially in  young  subjects,  enlarges  and  pours  out  a  thin  watery  fluid ;  and, 
in  some  rare  cases,  it  has  secreted  milk. 

Varietiea, — Two  or  even  three  nipples  have  been  found  on  one  gland.  An  addi- 
tional mamma  is  sometimes  met  with,  and  even  four  or  five  have  been  observed  to 
co-exist;  the  supernumerary  glands  being  most  frequently  near  the  ordinary  pair^ 
but  sometimes  in  a  distant  part  of  the  body,  as  the  axilla,  thigh,  or  back. 
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L— SURGICAL  ANATOMY  OF  THE  ARTERIES. 

Ix  the  description  of  the  seyeral  blood-vesselB,  the  points  bearing  on 
operative  surgery  have  been  indicated  in  detail  The  leading  facts  to  be 
attended  to  by  the  surgeon  in  the  operation  of  placing  a  ligature  on  the 
chief  arterial  trunks  will  be  now  collectively  considered.* 

8UKOIGAL  ANATOMY   Of   THB   COMMON   OABOTID   ABTKBT. 

The  common  carotid  artery  does  not  furnish  any  branch,  save  in  very 
rare  iustances.  Tn  a  practical  or  surgical  point  of  view,  the  branches  arising 
sometimes  dose  to  its  upper  end  may  be  disregarded,  so  that  a  ligature  can 
be  applied  to  any  part  of  the  vessel,  except  immediately  at  its  commence- 
ment or  termination.  When  the  case  is  such  as  to  allow  a  choice,  the  point 
which  combines  the  most  favourable  droumstances  for  the  operation,  is 
opposite  the  lower  end  of  the  laryn^r.  Here  a  large  space  would,  in  ordi« 
nary  cases,  intervene  between  the  ligature  and  the  ends  of  the  vessel ;  and 
at  the  same  time  this  part  is  free  from  the  difficulties  offered  by  the  muscles 
lower  down,  and  by  the  superior  thyroid  veins,  if  the  artery  be  secured  near 
its  bifurcation.  But  it  has  been  shown  (p.  345)  that  the  carotid  artery 
occasionally  bifurcates  below  the  usual  position— opposite  the  lower  margin 
of  the  larynx,  and  even,  however  rarely,  lower  than  this.  In  such  caites, 
should  the  artery  be  laid  bare  at  the  point  of  division,  it  would  be  best  to 
tie  the  two  parts  separately,  dose  to  their  origin,  in  preference  to  tying  the 
common  trunk  near  its  end.  If,  in  consequence  of  very  early  division  of 
the  common  carotid  or  its  entire  absence  (cases  which,  however,  are  of  ex- 
tremely rare  occurrence),  two  arteries  (the  external  and  internal  carotids) 
should  happen  to  come  into  view  in  the  operation  supposed,  the  most  jnili- 
dous  course  would  doubtless  be  to  place  the  ligature  on  that  artery,  which, 
upon  trial,  as  by  pressure,  should  prove  to  be  connected  with  the  disease. 

In  performing  the  operation,  the  direction  of  the  vcHsel  and  the  inner 
margin  of  the  sterno-mastoid  musde  are  the  surgeon's  guides  for  the  line  of 
incision.  Before  dividing  the  integument  it  is  well  to  ascertain  whether  the 
anterior  jui(ular  vein  be  in  the  line  of  incision.  Should  the  operation  be  per- 
formed at  the  lower  part  of  the  neck,  some  fibres  of  the  muscles  will  require  to 
be  cut  across  in  order  to  lay  the  artery  bare  with  facility ;  and  the  neoeasity 
for  this  step  increases  in  approaching  towards  the  clavicle.    After  the  super- 

*  The  plates  referred  to  in  this  section  are  those  of  Richard  Qaain  "  On  the  Arteries.'* 
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iicml  Btraetiire*  have  beea  divirlod,  aa^istaaoe  will  bo  deriTed  froui  tlie 
tni«be&  or  the  kryux,  jw  well  as  fmta  the  ptilsation,  in  determitiuig  the 
«XA0t  aituiAtiou  of  the  artery,      TUc  tmcbe-i,  froiu  iU  rouglmessj  mmy  be 

Fig.  C93, 


Fig.  69S.^— VtKW  or  inK  HianT  Com  iron  CAftorji>  akd  Subclwiati  AflTmireB,  Wtttt 
Tai  Oftiaiu  or  t»kj»  BiUKCHna,  asu  tkeiii  EiitATtosa  (fiooi  R,  QwainK     | 

e,  ffnnt  of  the  hyoid  bone  ;  /,  thyrr-id  cartilage  ;  i?*  t8llitnu&  of  tte  thyroid  glajid  ;  A, 
the  tmchea  aliove  the  inter*c1aviciil&r  noteh  of  the  Eterooni ;  i,  f',  the  pavn  finds  of  the 
clavicle,  the  portiou  lietween  thetn  htiTing  been  removed  ;  1%  the  fir^  rih ;  m,  scAleuni 
uiediuB  ;  p^  oa  the  liiiigtm  eollt  mQ6<;le^  i>^iDtiDg  to  the  pneumoposLrie  oerTo  ;  IV,  tho 
uppermost  ef  the  norvif«  of  the  Axilkry  ploxus  ;  A,  the  miiotutoate  Artery ;  I,  right 
comtuoti  carotid  nrteiy ;  l\  placed  on  tho  kft  stfrno-thyroid  jisiiwiK  p*^itit«  to  a  |«rt  of 
the  lf?ft  eommoii  carotid  ;  2,  intemiil  cmrotid  *  2\  upper  piirt  of  ilie  interiml  jugular  ?dn, 
which  ham  hee-n  removed  between  t|  and  2' ;  3,  and  4,  external  carotid  [  3,  m  pl&eiod  at 
the  origin  of  the  su|>erior  thyroid  arttry  ;  4^  at  that  of  tha  lingual ;  6^  the  auperior 
thyroid  artery  ;  5',  the  thyroid  or  gland  alar  h  ranch  ;  8,  the  first  pftrt»  8'*  the  third  |iart 
of  the  arch  of  the  subclavian  arttry  ;  8",  the  ^nhplflTian  vt^in  fi^i^rated  from  the  artCT/ 
by  the  ijcaSennti  anticua  muacle  ;  D^  ii  placed  on  t}ie  BcnlenuB  anticns  muscle  m  the  angle 
between  the  tianaTgrsaJi^  colK  asd  anptmacapular  'bmnehes  of  tlie  th/roid  axk ;   10, 
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guUt  pArt  of  the  tnpffiACftpuUr  lu-iflTj  ;  KV,  ImntTieni  (iemc«l  hmn^bei  pjuaing  into 
the  deep  Burfiice  of  the  tnipKiua ;  10*,  tlte  pcwtarior  seii|»iiiiir  fcrlery,  represetii^  a» 
rrftiDi^  tlir^ctlj  from  tbe  ihiid  prvri  ot  ibe  ^ubckvmn  arte^,  aikI  ftftiting  through  th^ 
atillarj  plexQi  of  nerres  mnd  ttuAtt  ihfl  Icraior  angiiU  joapnW  ^  II,  on  tha  bc^Icdii* 
i^ntieiiK  miiscW,  poinU  to  t1i«  mforior  iliyroid  artery  ne^r  the  plA^  wWt«  the  KBcuiOinQg 
muACutiu-  jirtery  of  the  neck  m  given  off  j  the  phfimic  nerye  lie*  on  the  moicle  to  the 
ouUide ;  at  ^  ike  lupr&ftteruKl  twig  of  ihe  iapraw^palar  Artery  ii  shown, 

ru'idilf  ft^U  in  the  wouu<l|  e^en  white  tlie  p&rta  coTering  it  have  a  till  BOtne 
tluckiief^.  The  JilieAth  of  the  vensL'U  ia  to  be  opeu^d  over  the  artery — near 
the  trachea — for  tbua  the  jugular  v^in  U  moat  ©aaily  avoided.  This  vein, 
ihould  it  tie  iti  frout  of  the  arterj,  a^  It  s^ometUJies  iloea  oa  the  left  ai'le,  autl 
especially  at  the  lower  part  of  the  neck  on  that  side,  wUl  be  a  Bource  of 
mQch  dilBcidty  io  completiij^  the  operatiou,  L  e.,  in  p&saing  the  aneiiri^ttu 
needle  with  the  ligature  ^bout  the  artery.  To  Miirmouut  the  diffimilty  muc:h 
cautiou  is  refjuired.  The  operator  will  dud  it  advantageous  to  have  the 
circulation  in  the  vein  (which  in  luch  operation b  becomes  turgid  mnl  very 
Urge)  iuTe«ied  at  the  upper  end  of  the  wouud  by  meaiiB  of  an  aMaiiitjint^ii 
filler.  Iti  moat  oa»eif  if  not  in  &11^  it  ia  be^^it  to  insert  the  anonriHrn  needle 
eouveying  th«>  lii^atiire  on  the  onter  aide  of  the  artery,  for  thua  the  v^u^ 
nc^rve  utid  tht?  jugular  vein  will  be  most  eifectually  avoided. 


StrtiGIOaL  jLITAI^MT  or  TBS  SUBCLaTIAIf   abterics. 

ThE»  finbclaviMU  artery  ia  ao  deeply  placed^  ita  connectiona  with  importartt 
parts  aro  fto  intimate  and  varied,  and  the  branchea  are  so  large  in  proportion 
to  the  length  of  the  trunk,  that  operations  on  this  vesael  present^  in  moat 
GBMei^  eon  aide  rable  diOicuLiLea  to  the  a  urge  on.  But  the  di^cnltiea,  it  will  be 
iband,  vary  in  iliSerent  ca^^ei. 

The  lAst  division  of  the  artery,  that  beyond  the  anterior  acatenus  muscle 
(p.  3G6),  ia  the  part  which  ia  moBt  favourably  circumatanced  for  the  appliciv 
tioti  of  a  lignture  in  the  oaae  in  which  »uch  an  operation  in  most  froquently 
called  for,  nitmely,  aneun^m  affecting  the  artery  in  the  axilla,  Tbi»  p&rt  ia 
preferable  obit^dy  becau.^e  the  vessel  ia  here  nearest  to  the  surface,  and  raoat 
remote  from  the  origiu  of  the  Urge  branches*  But,  though  the  subclavian 
artery  appean  to  be  easy  of  aooees  above  the  clavicle  while  the  parta  are  in 
their  natural  potition,  it  ia  to  be  remembered  that,  when  an  an  curiam  eKLHta 
in  the  axilta,  the  ckviele  may  be  so  much  elevated  in  consequence  of  the 
presence  of  the  tumour,  aa  to  be  plaacd  in  front  of  the  veaiel^  or  even  above  itt 
In  such  circu  matant^a j  the  artery  liea  at  a  great  depth,  aiitl  at  the  nmae  time 
the  structures  in  front  and  behind  it  (the  clavicle  on  the  one  hand,  the  vertebra 
with  the  muacles  covering  them  on  the  other  hatid),  cannot,  in  any  degree^  be 
drawn  ojBunder  to  factlitcite  the  atepa  of  the  operation*  It  ia  when  the  outer 
port  of  the  clavicle  id  thu^  raised  from,  the  ordinary  horir^ontal  position,  that 
tile  height  to  which  the  artery  arches  above  the  bone  l>ecomea  a  point  of  Im* 
portsnce.  In  moat  ca^ea  it  happens  that  a  portion  of  the  artery  i^  a  short 
diitance  (about  an  inch)  al>ovQ  the  clavicle  [plate  S] ;  but  occaaionally^  aa 
bcCorv  mentioned  (p.  307),  it  ri&t;a  much  higher  [platu  20,  fig.  3];  or  it  may 
Tm  lower  than  usual,  lying  close  l>ehind  the  bone  [lig,  2],  If,  in  a  case  ren- 
denng  the  operation  ticoeaciary,  the  claviclo  ahould  be  unusually  raised,  the 
acc«;&Hibiltty  of  the  vesstfl  in  the  neck  will  ditfer  in  thene  several  conditiona  : 
in  one,  the  artery  could  be  arrived  at  only  by  proceed iug  from  above  dowR- 
wart] a  beltind  the  bone  :  in  another,  a  part  of  it  would  ^till  be  higher  than 
jue.  Thia  will  fterve,  in  part  at  lea%t,  tn  account  for  *litTcrenci^s  in  the 
which  the  opatation  for  tying  the  aubclavian  artery  baa  occupied  in  the 
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handi  of  Jifbreut  surg^onf^  Mkd  er^n  in  the  bftads  of  ihm 

Tbo  principal  &cta  benmig  on  tlie  A«ttial  performaiios  of  as  opermtion  on 
tba  third  part  of  the  subolai'liiu  artery,  wiU  now  he  hnmfLj  recalled.  Hm 
uiovt  prom m en t  or  oo&vex  pivrl  of  the  clavicle,  the  ptut  of  the  bone  opposite 
«bicb  tli«  vefig«l  Ues^  will  senre  at  a  gnide  for  the  luiddle  of  the  6nt  inckioiif 
which  ifl  to  b«  mado  a  little  above  the  claviole,  and  parallel  with  it.  If, 
(after  notiog  with  tho  eje,  or  marking  on  the  Burface  tbo  line  at  which  il  h 
denned  to  make  the  iociflion),  the  integument  be  drawn  downwartJa  ovm'  (be 
clanelo^  the  parte  <x>veriog  the  bo  tie  may  be  divided  with  freed  om« 

With  the  integument,  tbe  platyama  and  Aeverat  nerves  are  divided  in  thu 
indiiion,  bnt  no  venae!  b  eiidaugeredi  except  in  thone  rare  caaea  in  which  the 
cephalic  vein  or  the  exteroal  jugular  orosaes  over  the  clavicle  [plate  2&, 
figs.  4,  5]«  It  will,  In  moat  case»,  be  an  adv'antage  to  add  a  ahort  Tertical 
inciaion,  directed  downwarda  to  the  middle  of  the  horizontal  one^  Sbonld 
the  fltema^ma&toid  muade  be  broad  at  its  lowtir  end,  or  shonld  tbe  intemd 
between  that  mnacle  and  the  trapezvua  be  indtiffiolent  for  the  farther  atepa  of 
the  operation,  a  portion  of  the  former  muscle^  or  even  of  both  mnacles,  must 
b«  divided  [plate  25,  fig.  7} 

Tbe  exterual  jugular  vein  neit  presenta  itaelf  with  the  veina  joining  it 
&om  the  fihouldtsr^  and  as  this  vein  is  usually  over  tbe  artery,  it  muii  be 
held  aside,  or  it  may  be  nt^o^aiuiry  to  divide  iL  If  divided^  the  lower  end  of 
the  vea^el  refjuirea  the  application  of  a  ligature  as  well  as  the  nppar  one,  in 
cotmequence  of  the  rt^flui  of  blood  from  tbe  aubclavian  vein.  The  omo-hyoid 
muscle  will  be  turu^d  auide  if  necessary  ;  and  now  must  be  determined  the 
e^cact  position  at  which  tho  artery  la  to  be  aonght  by  divi»ion  of  the  deeper 
fascia.  H  the  clavicle  have  ita  uku».1  boriseontal  direction,  the  first  rib  ie  the 
beHt  guide  to  the  vea»et  The  brachial  uervea  are  here,  it  la  to  be  remem- 
birred  J  close  to  the  vessel, — so  mnoh  so,  that  the  ligature  baa  in  several 
cxaaea  been  paaaad  in  the  fir^t  insLauce  round  on  a  of  tbem  inatead  of  the 
artery.  But  if,  in  coutiquenca  of  the  disease  rendering  the  operation  naoes- 
•ary,  the  outer  eud  of  the  clavicle  bo  much  raiaed,  then  it  will,  in  many 
caaea,  be  more  easy  to  place  tha  ligature  on  tbe  artery  above  the  insertion  of 
tbe  Rcaleuua  muacle,  or  even  behind  that  muscle.  Above  the  first  rib,  the 
situation  of  th«  vessel  may  be  aacwrtaiued  by  mean*  of  the  brachial  norvea 
and  the  scnleuus  munolo  ;  anil,  before  the  membrane  covering  them,  is 
divided,  the  poaiiion  of  thi^se  atructurea  may  be  ascertained  by  tbe  diflerence 
they  offer  to  the  touch.  The  cord-like  nerves  aiid  the  smooth  fi^tt  mns^de 
may  thus  be  readily  distinguished.  At  the  same  time  the  iuHuenee  of 
preMure  at  a  particular  poiiit  in  controlliug  the  pulsatiori  in  the  aneuriam, 
will  in  this,  a^  in  other  operations  on  the  arteriesj  assist  the  eurgeon^ 


•  This  ttatemeat  wUI  be  ill  luttntl^d  by  reference  to  two  casea  wfaicb  occarred  at  nearly 
the  aame  iimu  in  tbe  practkc'  rif  tbe  same  »argei>n.  In  March,  1819,  M.  Dupuytrcn  Lied 
tbe  Bubclariaa  artery  fnr  axlHitry  aneuriemt  a^^  tl^e  rcault  was  m  idl  r^pecta  fftvouralile. 
"^ee  *^  Le9oaH  oriLlea,'"  &i2, ,  t.  tr.  j  and  M.  Marx  m  "^^  Expert,  gdudral  d^aa&toraie/ '  &c 
lS'i6. 

Two  or  tliree  weeks  aflerwarJa  tbe  same  s^rgoon,  being  engaged  in  performing  an 
operation  of  tfaf^  same  kind,  was  conjj Killed  to  discotttiiitie  it  for  n  time  in  cooeequt^^Dce  of 
the  snfferiDga  of  tbe  puLient^  and  an  bour  and  forty- eight  niiouteR  elapsed  hefore  tbe 
QpenttioB  was  concluded.  Tbe  patitint  died  of  bnemorrbage  hi  four  days  ;  ajid,  on  et^inai* 
liiition  after  deatb,'  it  wat  foand  tbat  tbe  artery  bad  been  perforated  witb  tbe  aneuriam 
needle.  One  of  tbe  targv  neiveit  and  half  tbe  arlery  had  been  included  in  tbe  Ugatnr^. 
This  case  h  repnited  by  Dr.  Eutherford,  R.N.,  wbo  wu  prcaont  at  tbe  operation,  In 
'*  Kdinburgb  Med.  aud  Surg.  Journal,"  vol,  ivl.  182(1. 
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f  Before  eonctuding  the  remarks  on  the  third  divkion  of  the  artery,  it  should 
be  mentioned  thiit  the  stipra'^cHpular,  or  trjuiB verse  ccrirical  nrtery^  may  be 
met  with  in  the  operation,  which  in  other  cases  may  be  complicated  by  the 

Ioocurreuoe  of  a  branch,  or,  hoirerer  rarely,  of  branches  taking  rise  beyond 
the  sc&leniis  muscle. 
The  iteond  divuion  of  the  s^Mavian  arkrif  h  the  part  which  rises  highcBt 
in  the  neck,  and  on  this  acoouut  it  may  be  ndvj^titMgtHJUKly  £«h-ctud  for  the 
application  of  a  ligature  wht^u  the  ves«Lol  la  diftieult  of  acces«  beyond  the 

ImuAcIe.  The  chief  fjbjtvotioii  to  operating  on  the  artery  in  thie  situation 
arises  from  the  coiitigLiity  of  the  lur^^e  branches.  Oitre  is  necei^eary  in 
diviJing  the  ic&lantis  nmscle  to  avoid  the  phrenic  nerve  and  the  inti^rnal 
jngnlar  fein.  Moreover,  the  fact  of  the  wlnile  of  the  snbekviaii  artery 
being  in  apporitton  with  the  pleura,  eicept  where  it  rests  on  (he  rihj  muil 
be  borne  in  niind> 

Some  ditHculty  may  arise  from  a  change  in  the  ponitiou  of  the  artery,  as 
when  it  lies  between  the  Bbres  uf  the   antarti>r  scabuiiR,  or  whou  it  is  in 

I  front  of  that  muscle  ;  hut  such  c&es  are  of  very  riu^  occurrence,  und  the 
knowledge  of  the  fact  that  the  v^essf^l  may  be  thus  dinpliuicd,  wUl  asi^tst  the 
aurgeon  In  the  event  of  di^ cully  arbiikg  from  this  oauHe* 
Bffore  it  reaches  the  icidtnu^  mttsdt  the  left  subclavian  artery  [plate  2] 
may  be  Siiid  to  be  fnacea^sible  for  the  JippLiciition  of  a  ligature^  iu  couaeqnence 
of  its  depth  and  its  clone  connectiou  with  the  lung  and  other  structures  cal- 
cnlated  to  cri^ate  difhculty  in  an  operation^  among  which  mfky  be  mentioned 

I  the  uiic^rnal  jugular  and  left  innominate  veins.  To  the  difficultiea  resulting 
from  the  manner  of  it;)  connectioii  with  the  parU  now  named,  muitt  be 
addeil  the  danger  of  performing  au  operation  in  the  neighbourhood  of  the 
large  branches. 

On  the  light  side^  though  deeply  placed  and  oloaely  oomnectad  with  itn* 

portant  part'^,  the  fjr^t  division  of  the  anhclnvian  artery  may  be  tied  with^ 

out  extreme  difficulty.      But  inasmuch  as  the  length  of  the  veaecl,  betw^een 

^     ita  thf^ee  large  branches  on  the  one  hand,  and  the  common  carotid  on  the 

H     other,  ordinitrily  measures  no  more  than  an  inchi  and  often   leA^^  there  in 

m      little  likelih  tod  of  the  operation  in  questiou  i^etng  successfully  iierformad  iu 

aify  case  ;  a.ud  the  probability  of  snccesQ  must  be  held  to  be  at  ill  fartlier 

diminished  when  it  is  considered  that  the  length  of  the  free  pait  of  the 

artery  ia  somctimv?  lessened  by  one  of  the  large  branches  arising  nearer  tbau 

b     usual  to  its  comroenuement. 

I  In  order  to  place  a  ligature  on  the  portion  of  the  right  subclavian  artery 
here  referred  to,  it  u  necef^sary  to  divide  by  horixoiital  incisions  tlie 
three  inn&ctea  which  cover  it,  together  with  the  layers  of  fascia  betwtwn  and 
beneath  them  [plate  17,  tig.  1].  While  the  muscles  are  being  divided,  a 
bmttch  of  the  supraHcnpuUr  artery  will  probably  require  to  be  fecured 
[plate  ]  0],  The  position  of  the  inner  end  of  the  clavicle  and  of  the  traohea, 
and  the  effect  of  pre^aure  with  tliy  finger  on  the  circulation  in  the  aneurism 
or  in  the  jimb,  will  m^hi  the  surgeon  in  fin'Hng  the  artery  withotil  diasect- 
ing  the  surrounding  part«  to  tin  unni^ceaaary  and  tnjuriouJi  exient^-^a  pre- 
caution of  importance  in  all  ea^^ei^  In  the  farther  stepe  of  the  operation, 
the  enact  position  of  the  intenud  jugular  vein,  the  vagus  nenre^  and  the 
pleura,  are  to  be  w^Il  remembered. 

The  light  subclavian  artery  is  occasionally  aomewhat  more  deeply  placed 
than  UHual  in  the  fir^t  part  uf  its  course  :  and  this  occurs  when  it  springs 

■  from  the  It? ft  side  of  the  arch,  or,  more  frequently,  when  it  aeparatea  from 
H    the  innominate  behind  the  carotid  [plate  20,  fig,  4 J 
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III  the  cpeTatlon  fi>r  tjing  the  hrndiiid  Aiiety,  tUe  It n own  direction  gf  the 
vefiRel,  <Li)il  tH«  inuer  [iiav§^ji  of  the  Inoepa  ir)U»clo,  ohkHy  aid  in  dot^nnitiiiaf 
iUt  position  {p,  382).  Id  coneeriuence  of  the  thmnc^ea  of  the  piirto  whidi 
00? er  Uie  Aiiery,  And  the  poaitioii  of  the  basilic  ajid  tnediiin  bnsHic  veini 
with  T4.'i4[)ect  to  it,  tiren  the  iiitegimiarits  must  be  difidod  with  care^  AfWr 
inniin^  aiiile  the  tuperficia!  vein,  Ahontd  tUnt  h&  neeees&ry^  lUid  diritling  Ibe 
fiyicitt,  the  uiadinn  netire  will  probublj  come  iuto  view,  and  the  artery  will 
thtii  be  reii>Iily  fcuud.  ThU  in  the  cotirs^^  rer^tiired  under  ordiiaary  cireum^ 
utaiioei.  But  it  nifty  }iapi,>en  tlmt.  After  dividing  the  fasciit,  it  will  ba  ueces- 
ftiiry  it*  cut  through  a  Uyer  of  muscular  fibres  in  order  to  bring  the  artety 
itita  view  [i ditto  37,  6g<^  3,  4,  5].  The  iii fluency  of  prasf^ure  with  tlii 
£iigcr,  iu  ooutroUijig  the  circulation,  will  euit-le  the  im^eon  to  detemiiyeif 


Fif.  6$»d. 


Flf.  Q99*~Br8SBCTioN  of  tbr  Axilla  asp  Tx^sidk  oi^  tiiic  Aiuf  Tit  su<.w  fHi 
A11LLA.&V  AND  BiiACJUiiU  Ve&selh  (ftsmi  E.  QuaiuL     i 

Tlt^i  greEiifir  And  loGifcer  pcctond  inissct^-?  tmre  been  dividefl  so  ns  to  expod}&  the  AHillmrj 
Te^acla :  tt,  the  inuericd  portifm  of  the  pectomlis  ro^jor ;  6,  the  pectoral  portinD  ;  1^  Ij 
ajEillary  Alter  J  ;  + ,  + ,  the  metlian  ntrve  formed  by  the  two  |>ort(on«  of  the  fplesiiB  which 
iurTQUEid  ihii  artery  ;  l\  [ilaced  od  a  part  of  the  ahenth  of  the  hmchial  Yessels,  and  K,  on 
the  luwer  part  of  the  biceps  iBiiaele,  poini  to  tho  brachial  artery  gnrrounded  by  its  ^enao 
eirmitea  ;  2,  2,  AKiUary  vein ;  ^^  S,  the  ItaisiHc  vein  ;  the  up|«r  figure  is  placed  on  %hc 
trieeim  muiclei  the  luwer  an  the  fiiv^iim  neur  the  jiiuction  of  the  ulunr  vein  :  on  th@  baiiilic 
Tein  ore  leen  the  ram^tii^ationa  of  the  iiit^^iuil  cutan(;^r>txM  nerve  ■  4,  on  the  delttPid  and  I'l 
on  the  cUrieular  piirt  of  the  great  |>ector&L  muBcle,  njark  the  oephali'^  vein  Joining  iho 
ALTomio^thor^oie  and  thrfiugh  it  the  axill&ry  vein  ;  5^  5»  placed  011  the  divided  porttons  of 
the  pei^toralU  minor,  p^iint  to  the  origin  and  brauehe?  of  the  nci-oEaio-tboraeie  artery  ;  t$, 
placed  on  &  grr^up  of  axillary  gUndN^  indicates  the  alar  thoracia  aod  eubsca pillar  Tefisela  ; 
7*  pinned  on  the  trmik  of  the  Axillary  vein^  points  hj  a  Itne  to  oEie  of  ihfi  venie  eotoitea  of 
the  brachial  Tein,  which  bein^  joined  hy  tho  other  higljer  up  pcia^us  into  the  a^fUary  rein  : 
the  ulnar  nerve  i&  seen  poiiifing  from  beluitv  the  hasilie  Tein  t^iwanfs  the  inner  condyle  ; 
near  1,  piaced  on  the  eoraco-brachialiH  muacle  i*  seen  the  musculoeutiiucoua  nervo  before 
it  ]iAijs£ui  through  thnt  tnuscle. 
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llie  feesel  be  behind  the  tnutealar  fibres,  and  will  guide  him  io  tho  plaae  at 
which  they  ought  to  Iva  itividet]. 

Again,  AS  the  brwbinl  artery  occasionallj  deviates  from  iin  accuatoiue*! 
place  in  the  arte,  it  is  pnideut,  before  b^giutiing  au  oporatiou  ou  the  living 
bodj,  to  be  aasured  of  iin  po^itton  by  the  puhatioiL  Should  the  vessel  be 
thus  displaoed,  it  has  the  ordiuary  ooverin^^  of  the  brachial  artery ,  except  at 
the  longer  part  of  the  ana^  where  some  fibres  of  the  pronator  terea  will  re« 
quire  to  be  divirJed  in  an  operation  for  s^^oiring  the  vessel* 

When  the  brachial  artery  ia  double,  €JC  when  two  arteries  are  present  in 
the  arm,  both  b^ing  usually  placed  dote  togc^ther,  they  are  acc^^a^iblts  in  the 
i«ame  operatifui.  The  circuuietauoe  of  one  btiiag  placed  over  th^  fiisda 
(ihoidd  (his  very  utifreqnent  departure  from  the  usual  umugemeiit  e^ciat) 
will  beconit}  manifest  iu  the  cxanunittiojt  trblch  ought  io  be  made  iu  all  am^u 
before  au  operaUon  ia  begnu.  And^  aa  regardsi  the  ocoatioiial  poaition  of  one 
of  the  ttro  arteries  beneath  a  atratnm  of  mtif«cii1ar  fibres,  or  tti{  removnl  to 
the  inner  skle  of  the  arm  (in  a  line  towards  the  iiiner  condyle  of  the  hume- 
rtie),  it  need  only  be  added  that  a  knowledge  of  these  exceptional  casea  will 
at  orice  auggQ^i  the  precautious  which  are  UticesKary,  and  the  etepa  wliich 
should  be  t;iken  when  th^y  are  niet  with,  —  The  fortsgoiiig  observations  have 
raferc'oca  to  opera  lioui^  fin  the  brachial  arteryj  abo^e  the  bend  of  the  elbow  ; 
the  fiurgical  atiatonjy  of  the  ve^c4  opposittj  thut  joint  ret|uirea  ft  atpiri^te 
uotioeu 


Fig.  700. 
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BLOQi^'VRSSKLa  AT  TUB  Bsii[»  OF  Twc  Aav 
^fn»in  E.  Quaiu).     | 

d,  two  brancheB  of  the  tiit«ni*l  cnUiitfta* 
nrtrt ;  a',  «*i  the  d***ceDf]inf  twigj*  of  the  «ame 
ntirve ;  b,  |vLijr«d  over  thu  ViiiGe|jH  near  itft  lu- 
sMriion  n,ud  idoie  to  tli«  extern &1  ODtADeont  nflrv« ; 
b\  »ittcrinr  twiiEM  of  tbe  eame  nerve  aocoiujjaiiy- 
lug  ibd  mtfdba  Tela ;  1,  t'l^^  ^^  ^^^  isthcm 
nmt  lh0  b«ad  of  the  amit  iiWve  tbe  pl^joe  where 
il  bM  beoi  apened  to  khov  the  ln»er  purt  ef  tbe 
brachial  arteiy  with  iu  tcdio  ^omitei;,  of  wliieh 
cm*  Il  entire^  marked  2*  ftad  ike  other  hiA  b^n 
diri4ed  ;  +,  it  plii^d  Wtwetn  tb^a  and  Ike 
]ii«diaiL  aerra  ;  3,  bant  tic  vdn ;  Z\  3^  ml  par 
rmnm  ;  i^  e«|ibNlic  vtiu  ;  i\  i%Hni  vein ;  £>|  5, 
ni&ttaa  reia  ;  3\  5,  unrtJiaD  bti&iLifi  vcia  ;  4',  5, 
D^ediati  eephAlic  vom. 


At  the  bend  of  tlu:  ctf/t/w  the  diniiOc^ition 
of  the  brachiid  artery  m  chiefty,  or,  at 
leaaty  mast  oummonly,  of  in  terea  t  in  a 
Kurgical  pi^int  of  view,  because  of  its  cou- 
Dection  with  the  veins  from  which  blood 
in  usually  ilrawn  in  the  trentmeut  of 
diaeasQ.  The  vein  (median  bafilic)  which 
is  geui* rally  the  most  promltieut  and 
apparently  best  Buit«;d  for  venisection 
IB  commonly  pUoed  over  the  cattn^  of 
the     brachial    artery,   aeparated   &om    ii 

only  by  a  thin  layer  of  fibrous  atructur©  (the  expausmn  from  the  tendon  of 
the  bieepa  muscle) ;  and  under  auch  eircumstatiaes^  il  ought  uot,  if  it  cau  be 
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avoided,  to  be  opened  with  a  lancet,  except  in  a  part  which  is  not  contigooiis 
to  the  artery. 

When  two  arteries  are  present,  instead  of  the  ordinary  single  trunk,  they 
are  commonly  close  together  ;  bnt  it  now  and  then  happens  that  an  interval 
exists  between  them— one  being  in  the  usual  situation  of  the  brachial,  the 
other  nearer,  in  diflfereut  degrees  in  different  cases,  to  the  inner  condyle  of 
the  humerus.  There  is  on  this  account  an  additional  reason  for  precaution 
when  venesection  is  to  be  performed  ;  and  care  is  the  more  necessary,  as  the 
second  artery  may  be  immediately  under  the  vein  without  the  interpoaition 
of  fascia  [plate  41]. ' 

6UR0IGAL   AKATOMT   OF   THE    COMMON    ILIAC   ARTBRIES. 

The  common  iliac  artery  (p.  418),  extending  in  a  line  from  the  left  side 
of  the  umbilicus  towards  the  middle  of  Poupart's  ligament,  and  being  place<l 
at  its  commencement  on  a  level  with  the  highest  part  of  the  iliac  crest,  may 
be  approached  in  an  operation,  by  dividing  the  abdominal  muscles  to  a 
sufficient  extent  in  the  iliac  region,  and  a  little  above  this  part  of  the  abdo- 
men. The  incision  may  be  made,  beginning  about  Poupart's  ligament, 
to  the  outer  side  of  its  middle,  and  running  parallel  with  that  structure 
towards  the  anterior  superior  spine  of  the  hip-bone,  thence  curving  for  n 
couple  of  inches  towards  the  umbilicus.  In  tlus  way  the  artery  will  be  ap- 
proached from  below,  but,  if  a  tumour  extends  idong  the  external  iliac 
artery,  this  plan  of  operation  will  be  objectionable,  for  the  swelling  itself, 
and,  it  may  be,  the  adhesion  of  the  peritoneum  to  its  surface,  will  be 
sources  of  serious  difficulty.  Should  the  aneiurism  extend  upwards  in  the 
abdomen  it  will  be  best  to  approach  the  artery  from  the  side,  or  rather 
from  above, — not  from  below.  The  essential  part  of  the  operation,  so  far  an 
the  abdominal  muscles  are  concerned,  is,  that  they  shouM  be  divided  to  the 
extent  of  tive  or  six  inches  at  the  side  of  the  abdomen,  beginning  about 
two  inches  above  the  level  of  the  umbilicus  and  ending  lower  than  the 
iliac  spine,  the  incision  being  curved  outwards  towards  the  lumbar  region. 
Sir  P.  Crampton,  in  an  operation  to  tie  this  artery,  divided  the  muscles  from 
the  end  of  the  lowest  rib,  Btraight  down  nearly  to  the  iliac  crest,  and  thence 
forward  a  little  above  the  border  of  the  bone  as  far  as  itsspiue.*  This  plan 
is  well  devised  for  the  object. 

The  fascia  behind  the  muHcIes  (fascia  transversalis)  is  to  be  cut  through 
with  care,  and  the  peritoneum  is  to  be  raised  from  that  and  the  iliac  fa<icia, 
as  well  as  from  the  subjacent  membrane  (sometimes  containing  fat)  which  is 
interposed  between  the  serous  and  the  tibrous  membranes.  With  the  peri- 
toneum the  ureter  will  be  raised,  as  this  adheres  to  it. 

The  artery  will  be  seen  on  the  last  Inmbar  vertebra  ;  and,  on  the  right 
side  of  the  body,  large  veins  will  be  in  view  in  close  connection  with  it, 
>  viz.,  both  couimou  iliac  veins,  and  the  commencement  of  the  lower 
vena  cava  [plate  55].  It  will  be  remembered,  that  in  some  cases  (with- 
out transposition  of  the  viscera,  as  well  as  with  that  condition)  the  iliac 
i^eins  are  joined  on  the  left  instead  of  the  right  side ;  and  that  in 
another  small  class  of  cases  the  junction  of  those  veins  is  delayed,  so  to 
say  [plate  58,  figs.  1,  2,  3].  The  effect  of  either  of  these  conformations  of 
the  venous  system  would  be  to  give  to  the  arteiy  on  the  left  side  much 
more  than  the  usual  complication  with  veins.  Lastly,  the  thin  subserous 
membrane  covering  the  artery  is  divided  without  any  difficulty,  to  admit 
the  passage  of  the  ligature. 

*  Med.  Chir.  Trans.,  vol.  xvL 
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The  common  iliac  artery  i«  in  most  casos  of  Buflicient  letiglH  to  adroit 
tlie  application  of  a  ligature  without  much  appreheusioii  of  ftecondary 
h«iiiyrrhago  occnrnug  in  cousoqueooe  of  ijisufficicwcy  in  thia  respect,      Bat_ 
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The  Tiseera  of  the 
pelm  li«vfl  b«€ii  re- 
Uioviid  M  veil  ma  the 
iiiUrtial  iliac  Tcitiai 
If  liiwer  pari  of  Ibo 
aMaitimtil  &yi'ta  ;  ]', 
taiildic  fii:riii]  Eirl^rjr ; 
2,  t£,  comtuoD  ili&c  nr- 
leriea  ;  *I%  right  exter- 
fiftl  iliac ;  3f  lower 
fMirt  i>f  the  veoa  cftT^ 
iriferi4.ir ;  4,  4,  oom- 
num  ill  AC  Ttsias  ;  the 
nuiiilH^r  OQ  the  right 
ffiiinti  bj  a  line  ta  tb« 
righi  intemiLL  iiim 
micry  ;  l^i  riglit  ex- 
teriml  iliao  Teifi ;  5, 
p|ju?eU  on  the  illo* 
[uui^iftr  nerrotii  tmtili, 
fitiiiitA  to  tbo  poBt^of 
divbivn  of  the  iiil«riiat 
iliac  mrteif  glring  off 
ilit  glule&l ;  b\  ilia" 
linnbdr  artery ;  5*, 
lateral  aucal  artery 
with  brtaebea  paa&ing 
Iota  tlie  anterior  ^ri^ral 
foimoiiiia ;  ^,  pl^'Ced 
(HI  ihe  aaterior  diri- 
lion  of  ibe  first  sacrmJl 
nerve,  point*  |o  the 
selalk  artery  ^ming  frona  the  atitcnor  dinsioa  of  the  internal  iltae ;  7»  patlic  artertr ;  T» 
the  wAtae  artery  paiiing  iKhind  the  tpin«  of  the  ischium,  axal  proofed! ug  within  the 
isehiam  and  obturator  interna^  ntuftcle,  acci>mpanied  bj  the  piidi«  ficrve  ton  nidi  the 
fwrinvsum ;  towapdi  /,  mferior  h^tD<>nhoidal  bnuiehe*  are  ^iven  off;  f**^  ^uperUcml 
pt-nntml  artery  and  nerve ;  8,  hyp<>gastric  artery,  witb  the  obliterated  remaiiift  of  the 
umbilicJil  artery  cut  tbort^  and  S",  superior  vesieal  branoH^s  ri»ifig  fram  it ;  9,  obturator 
art<>ry  i»ith  the  eorreiiponiHD^  nerre  ftnd  vein;  9\  the  pobic  twigf  which  anastomoae 
with  deaceudinic  t^iga  of  the  epU'a^trk  arter5,  and  from  whiehi  by  the  eolargement  fif 
onif  of  ibeto*  th«  aberrant  obturat^tr  artery  may  proceed;  10,  inferior  Tfmeal  ;  11,  middle 
hiemorrbmclal  t^ettela  ruing  m  tbift  inatanc^  fmm  the  imdic  ;  12^  epigaslric  artery  vieding 
Ut  the  inaide  of  -K,  -f,  tbe  raji  differs n«  aud  ^permalic  eoni  ;  13,  ciFcnmllvK  iliao  artery ; 
H,  »|wfiii«tic  artery  and  Tein  diviiled  aoperinrly  ;  IS,  tvig^  of  the  iUa-lttmbar  arteij 
pnMecdittg  to  uaaatutDOKe  with  Ibe  drenmfl^i  ilLnc. 

it  hfta  1>e6n  shown  (p.  420)  to  be  in  iome  instuncet  rery  phori — to  abort 
that  the  operation  would  be  iDathnisaihlew  In  any  case  in  which  tbe 
commou  trunk  ii  thus  ibofi,  it  wonlJ  probably  be  more  pniileiit  to  plitco 
s  iJgatiiTs  OQ  the  external  iliao  and  anatiier  on  tbe  internal  ili^^  at  *bA 
origin  of  each,  than  to  tie  the  common  iliac  artery,  or  the    eiter* 
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t1i«  o|H«ratidn«  tiiid  to  dftennitiQ  rni  to  the  proprieiy  of  tying  the  one  Tesm}  or 
tho  Gthetf  (or  the  ilittc  iirti*r]i?«  are  uuiltsr  hia  ^ew  almobl  sm  fullj  m  If 
dMdot^J.  Arteries  in  other  parts  uf  tlie  body  are,  ou  the  ixiutnuy,  otAf 
wma  at  the  poiut  at  which  it  ba«  b^eti  belbreband  d«teriiiitied  to  plftoe  tho 
Hgftturti* 

BimrttCAX    AiSATQliT   OF   THI    IflTBKNAX   ILIAC    ABTEET. 

TluH  Artery  hat  bi'en  tieU  for  abeumin  affecting  one  of  its  large  braiiebe« 
on  tho  back  of  the  paWu — the  gluteal  or  sdatiis  (p.  420).  It  iji  arrired  at 
by  dividing  the  abdoiuitial  mimcleB  before  the  ihae  foasii  to  a  gt^eater  extent 
ibau  ii  required  ft.ff'  expoeiug  the  externa)  lltac — in  the  maimer  of  i1m 
operatloi]  firnt  iiietitii>ii^d  for  the  common  iliac  artery.  The  vein,  a  largft 
one,  inj  it  witl  he  burue  in  mindj  behind  the  artery  and  in  coniaet  with  it 
[ptate  55]  ■  it  i«  ooon^lunally  don  bid  [pkto  BB,  5g.  C]. 

There  is  some  diiferenee  in  the  degreu  of  ciiEhcnlty  that  would  be  ex* 
p<?rieitced  in  wwuring  the  iuttrnal  iliac  iirtery  i«  different  eiyiea.  This  ja 
on'iug  to  the  fact  that,  when  short,  (jiud,  as  stated  b^fnr^,  it  often  is  m^) 
tha  artery  is  placeil  deaply  in  the  pelvi^i  -  whereas,  wht^u  thts  length  ie  mor^ 
Conaidt-rnblei  it  m  fteoeAsible  above  that  cavity. 

AgaiUf  when  the  artery  ia  very  ahort,  [as  represented,  for  instance,  in 
plate  58,  £g.  l],  it  would  probably  be  more  mtto  to  ttts  the  common  iiiaep  ur 
Ixith  thtj  external  and  the  internal  iliitcR  at  thuir  origin,  th&u  to  place  a  ligs&ture 
ou  the  tatter  only,  clo&e  to  a  strong  current  of  blood. 


SUROK^AL    AKATOUT    OF    THE    EXTEBKAL    ILIAC    AUTKUr. 

The  external  iliac  artery  {p.  431)  admits  of  being  ti«d  in  a  snr^grcal  opera- 
tion Ht  any  part  except  near  its  uppt-r  imd  lower  end  ;  the  neiir  Deight>onf- 
bo+ d  of  the  upper  end  being  excepted  on  nceonnt  of  the  circulation  through 
the  intenml  iliac,  and  the  lower  end  on  account  of  the  common  poiNition  of  the 
branches  (epiga-ilrtc  and  circumflex  iliac).  Occs^sional  deiLluctionh  from  this 
atatement  occur  in  consequence  of  a  br*inch  or  bniuchefl  taking  origin  near  or 
at  the  middle  of  the  artery  ;  and,  a^  the  operator  may  see  such  a  branch,  he 
will  avoid  pUciug  a  ligature  rery  near  it. 

The  Incis^ion  thr<»n|^h  the  muficlea  to  rx^ach  the  artery,  commencing  a 
little  above  the  middle  of  Poupart*a  ligament,  may  be  directed  parallel  with 
the  Hgamant  upwards  and  ontwnrda  a^  far  as  its  outer  end,  where  the 
incision  may  be  curved  with  advantage  for  a  short  space  (about  an  inch)  np* 
wards. 

Thin  and  the  other  iliac  arteries  might  be  operated  on  by  means  of  straight 
incisions^  in  a  line  frc  m  the  nmbilicus  to  the  njidille  of  Ponpart^a  UgMme&ti 
or  a  little  to  the  outer  ^iide  of  this  line.  But  the  dlvLiion  of  the  miiBolei  on 
the  fore  part  of  the  abilohion  in  liable  to  the  obj<folion  th<it  the  pf^nton^nm 
must  be  disturbetl  in  froi>t  aa  well  aa  behiaid  ;  and,  moreover,  a  curved  ind- 
aion  has  the  advatitage  of  givltjg  more  room  laterally  than  one  which  ia  mertjly 
strai^ht» 

The  muscles  and  llie  fasda  tran» versa! m  being  diviiled,  and  the  peri- 
toneum (to  which  the  apermatio  vei^ela  adhere)  being  raided,  the  mtory  ia 
fmmd  where  the  finger  of  the  surgeon,  introduced  into  the  wound,  begin  a 
to  descend  into  the  true  pelvis^  along  the  border  of  the  p.^oas  muscle. 

In  contact  with  the  nrtery  will  be  seen  the  following  structures,  each 
occupying  the  po&ition  already  mentiuned,  viz.,  lymphatic  glands^  the  etr- 
Gumflex  iliac  vein,  and  the  external  iUac  Tein  [plate  5o], 
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In  carder  to  pnaii  iba  ligatare^  ti  is  ncoe'miu'y  ta  dirule  tbe  tliio  ft-nd  aome- 
reeisleckl  ^ubs^roiia  membranO|  which   hmda  the  Tefiael  down  to  tbii 
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StTHOlOAL   ANATOMt    OT  THfi    FEHOEAt   ABTIH?. 

The  femoral  artery  (p,  434)  in  acceAsible  to  the  surgeou  for  the  applicaiion 
of  a  ligature  without  st;rioip  iJifiiculty  in  ita  entire  length  ;  but,  aa  the  lower 
half  Ib  deeply  plftcetj^  the  diQiL-utty  of  reaching  this  part  is  gnfateat,  and 
renders  it  ueet'i^irj  to  ^tiviJe  and  disturb  the  aurrouiidiug  airuetnrcs  to  a 
greater  extt^ut  tb^kti  where  the  ve^^i^el  ia  nearer  the  nurfiioei.  For  tbe^o 
rsaaona  tho  upper  p^irt  uf  tlio  artery  is  to  be  preferred  for  the  performauoe 
of  the  openiti*:*!!  a  Iverteil  to,  in  all  c^&ga  in  whieh  other  circumatances  do 
not  control  ih^  choice  of  the  aurgeon.  But  the  upper  part  of  the  femoral 
artery  U  not  f^quiiUy  eligible  for  the  appliciitiou  of  a  ligature  at  all  poiuta, 
ia  coiu^quouce  of  the  pviuttun  of  the  braticheH — an  Importaut  consideration 
in  thb  vurgieal  auiit^»my  of  tbis  vesisel. 

Close  to  the  comuieucemeut  of  this  artery  are  tvro  conai  lerable  branches 
(epigaHtric  and  circumttex  iliAe)  ;  atid  between  one  a  ad  two  indies  lower 
down  the  deep  ft; moral  branch  ordinarily  takes  its  rise.  A  ligature  placed 
on  the  arterial  trunk  in  the  interval  between  those  brancheB^  that  is  to  say, 
QU  tbe  oommon  ft? moral  firtery,  is  iu  the  near  neighbourhood  of  two  dis- 
turbing cauBeft,^ — two  sources  of  danger,  so  near  that  the  prospect  of  a  favour- 
ahlo  iisue  to  the  operation  is^  under  oi*dinary  circumBtarices,  very  sujalL 

Moreover,  it  haft  been  shown  amid  the  fact^t  deUvibd  bufore  {p,  441),  thai 
the  origin  of  the  deep  femoral  h  ofti^^u  leas  than  the  average  di^tauoe  from 
Ponpart  s  ligament  ;  and  tb^t,  not  un frequently^  a  considerable  branch  (one 
of  the  circum5t^x  ^rteriea)  taken  its  tme  from  the  common  femoral  artery. 
\\lLeu  tht!!d«  circuniirtancea  are  considered,  the  o^ieratiou  of  tying  the 
common  fera?.ral  artery^  or  the  femoral  artery  within  two  itichi^  of  its 
commencenient,  muat  be  regarded  as  very  utnjafe.  And  it  may  be  added, 
that  the  concludon  to  which  the  anatomical  fMCti»  would  kal  la  fully 
Gou firmed  by  the  results  of  cases  in  wh^ch  the  operation  has  been  actually 
performed. 

It  remains  to  determine  where  a  ligature  applied  to  the  main  artery 
shall  be  suthciently  distant  from  the  origlu  of  the  deep  femoral  below  it,  to 
be  free  from  the  dbitiubing  intluence  of  the  circubitlou  through  that  grrat 
branclu  It  has  bet^u  shown  that  now  and  then  a  case  occum  in  wbich  the 
profunda  h  ^}ven  off  at  the  distance  of  from  two  to  three  inches  below  Pou- 
part  H  ligameut — iu  only  a  single  instance  out  of  a  large  number  of  obierv&^ 
tions  did  the  >paoo  referred  to  amount  to  four  inches. 

From  the  foregoing  remarks  the  inference  to  lie  deduced  is»  tbivt  the  pftrt 
of  the  femoral  artery  to  be  preferred  for  the  operation  supponeil,  im  at  the 
distance  of  between  four  and  fire  inches  below  the  lower  margin  of  the 
ftbiiominal  mnHcluSk 

Jietiuirks  un  the  opemfioHt—The  poKitiou  of  the  artery  being  determined, 
and  the  integument  and  fat  dlvid^p  a  vein  may  be  met  with  lying  on  tlie 
faacia,  over  tbe  course  of  the  artery.  Tlie  saphenous  vein,  being  nearer  to 
the  inner  Mide  of  the  limb  than  the  line  of  inciidon,  is  not  seen  in  the  opera* 
tion.  The  fascia  lata,  which  is  now  to  be  divided,  ha^  a  more  opa'iiue  ap- 
pearance over  the  vesjick  than  over  the  tnnsclT^i,  for  the  colour  of  the  latter 
apfiears  througli  the  membrane.  After  dividing  the  fascia,  the  edge  of  the 
Mrtorius  mudde  will,  iu  m^my  cases,  requUe  to   be  turned  aside  ;  »n«^  ^w*^^^ 


unti 
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Kicniftlly  tbis  lUtiHola  cromm  the  thigh  ao  directtjf  thjii  it  mnti  be  drawn  «ofi* 
ddofiiMjr  outwai\l«  ill  onler  Iq  rpach  the  artery  [pUte  74,  fig.  4].  To  ibt 
exact  potut  at  nhiob  ihu  aU^nvtii  of  thi?  Vi^nsek,  nud  evati  thvfwncl\,  &]ioii|il  bt 

Fif.  I  OS.  Fig.  702.  ^SoFanrrcsAi,  Dmrartoir  or  tn« 

Bra  IE  en  rs   i»   tkk   Rt^tif    Gaum  \(titm 

^  tb«  inteir am^ni  of  ibtr  abdomen  ;  ft^  Ibt 
«i]pi?rfi'!'iAl  nbioriiiual  fa^i*  ;  if\  the  |4ii 
dfaccpdiBg  on  the  i{>ermatic  neord  ;  <%  f,  Itte 
■potii?urciai£  of  tbe  extemul  (jUt<|ae  niuifle  ; 
c\  tbe  same  uear  Ihin  extenijil  nfMJtitumni 
riii^:  t'\  \kt  JHtier  piUar  uf  the  ntig  ;  </,  the 
iliftc  part  uf  ihe  fa^ci^  bu  ;  d',  thii  pnhn 
purt;  €,  f^  ttic  aheatli  of  tbe  femoml  ^t^e^h 
laid  *>pi:n,  ibe  upper  letter  U  trnmeiiintelv 
over  tbe  crural  apcrtnrt? ;  e',  plAc^Fd  oft  xhe 
Btrtorioi  tnuicb  partiiill/  t^iipowd,  pomla  to 
tbe  marirli]  of  the  Bii^btnic  opeait^;  1, 
ftmett]  at-tet^,  hitTing  tbe  femoral  ^eiti  3, 
to  itn  limer  siile,  and  tbt;  ^epttim  of  the 
ihealb  tbo^m  betweeu  tbe  tworesstfla  ]  $^  Iht 
priflcipttl  (wpJ^eaous  Tcin  ;  3',  its  Mitcrior 
brancb  ^  4j  tb^  ^niierficial  drcumfiex  lUao 
'vein  mod  atterisil  bnocbes  to  the  glasdfi  of 
ibe  groin  ;  5,  tbe  mperBdal  epigastric  Tilai 
6i  tbe  external  padie  luleHea  aad  ^el^ ;  7 
to  S,  isome  of  tbe  lower  iitgutaal  gknds  re- 
ceiving twigs  from  tbe  vesaek;  9,  iatenialt 
I  Of  mtddlfj  and  II,  eittenial  cutaoeotia 
fterTfti. 

cut  throti^hj  tile  pulfiattoD  of  the  artery 
wiU  guide  tke  operator.  A  Bioall 
Derfe  may  present  itiolf  in  this  part  of  tbe  oparntiou.  Tb»  immediate  id  vest* 
aieut  of  the  artery  ithould  be  opened  to  the*  smalletit  possible  e:it«jut,  and  tbe 
kiiifti  or  other  ingtrniiient  i^hoijld  be  ftpanngly  umud  at  tbm  bt-age  of  tbe  ope- 
ration :  tbe  object  being  to  di?iturb  iLe  art»ry  from  its  connect io us,  including 
ita  nutrient  veaaela  (v^asa  voBorum),  an  little  a.^  pojsdlde,  and  lik^swise  to  avoid 
wouudrng  any  of  ibe  small  musciihir  branches  which  spring  from  mo:«t 
art«^ries  at  irregular  intervals.  The  diiri^ion  of  an  artery  of  the  mzo  of  tho&o 
last  referred  to  at  a  tliAt^ince  from  tbt?  sourcii  from  wliich  it  springs  ia  of 
little  impiortance.  It  contracts,  and  soon  ceaaeB  to  bb^d.  But  when  it  ia 
divided  clo^e  to  ihe  trunk,  blood  is»ueR  from  it  aa  it  would  if  an  op<!nitig 
equal  in  siAe  to  the  calibre  of  the  littlu  brancb  were  made  in  ibe  trunk 
itself 

In  order  to  avoid  injuring  tbe  vein,  ^wbich  ia  separated  from  the  artery 
only  by  a  thin  partition  of  areolar  tiufiue,  the  point  of  the  aneuriam- needle, 
which  coDvoj'H  the  ligature,  in  to  be  kept  oloso  lo  tbe  artery. 

Other  veins  of  occasional  occur  re  wee  may  render  in  creased  care  necessary, 
for  example,  those  am  all  branches  wliieh  crosij  the  art*^ry  or  course  along 
its  surfaci;}  ;  or  it  may  be  a  larger  vein — a  dimion  of  the  ftmoral  vein  when 
it  in  double,  or  tbe  deep  femoral  vein  whi^a  the  ligature  ia  applied  a  litUe 
higher  than  usual  [plate  75]* 

To  reach  the  femoral  artery  in  tbe  middle  of  the  thigh,  the  depth  of  the 
ve$!jel  being  considerable,  tbe  iuciHioii  through  tho  integuments  must  be  pro- 
portiotjaliy  long,     A&  the  aaitoiiua  ia  dirtircUy  over  the  vessel^  the  opera- 
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tion  may  be  performed  hy  tiiruiiig  the  muscle  either  towarJi 
the  inner  «iii«  of  thtj  limb  ;  ftud  the  ibciMinii  would  bo  mmU 
the  plan  adapted,  tit  the  inuer  or  tbe  outi^r  liiiirgiu  uf  ibts 


tho  miter  or 

accurdiiig  td 

iim^le.      Tko 


I 


I 


Fig.  703. — DiiiEp  Ttiiw  or  rne  Pemo- 
jiAt  AstEHT  AKU  ITS  iSy^Nnmia  osr 
Till  Lkft  Sn>ic  ^from  E.  i^uiiiu).   | 

The  aartorioa  iiiii»cle  bfti  been  r«- 
moTed  iti  part,  str  lA  to  e^tpoae  lh« 
s^^rjf  b  thfi  middle  tbird  of  the  thlgb ; 
ii>  the  At] tenor  titifjerior  lii^e  spiti»;  b^ 
ihtf  ApoDPurosb  of  the  external  ci^klique 
mtJacls:  nisT  the  opt^r  nbdomiiiAl  ring* 
from  which  the  ftjterioiitic  cord  ii  veen 
deaeeudtog  wwanb  tbe  »:^ratiim;  ^, 
the  upp<fr  part  of  the  rectoe  femoris 
xaQScle;  d^  addnetorlnD^ii;  t^  fibrous 
iheatfa  ef  Ha  niter's  canal  coTcriu>;  the 
artery  ;  I ,  femoral  arterj  ;  l\  femoral 
vein  diTJiied  aud  tiei]  clo^s  birlow  Pun* 
parl*e  ligament ;  2,  profunda  femoris 
aTtet7  ;  3,  anterior  oramJ  nenres ;  4, 
interna)  circumflex  braoeh  *  Sy  iQt^er- 
ficial  padio  braii<^bes  ;  6,  external  clf- 
ot«m0O3i  bntQchp  with  ita  aacendlng 
ttttOivarat  and  dAseetidiag  b  ranch  es 
mparatiog  fit^m  It ;  6",  twige  to  the 
netm  muscle;  7,  brao<;b^  to  th« 
vaatni  iDtemoE  mmcle ;  8|  &nd  0, 
aume  of  the  maactdar  braacbes  of  the 
femoial 

[irefemble  mode   appe&ra   to  he 

to  diviile  the  integume&t  on  or 
ovei'  the  nuiacle^  near  ita  in  iter 
niitrgiii,  fia  as  to  Arrive  directly 
upui  Ihe  muscle  find  dmw  it 
otttwnrda,  afttsr  cutting  freely 
through  the  iti vesting  fHs^ia. 
The  hbroUB  a  true  t  lire  at  retched 
over  the  veifj^eU  from  the  adduc- 
tors to  the  vhJitna  interuua  muncte 
boing  divided,  the  |jO!>itioii  of  the 
femonil  vein  auii  Maphenou^  uerva 
fm  to  be  kept  in  v'mw  in  cotti* 
pkting  the  operjitbn.  In  the 
first  atepi)  of  the  operation  in  thia 
p&rt  of  the  tbigbf  injury  to  the 
long  fuipheiiuiij  vein  ifk  to  be  giiariled  ag^iii^t. 

Before  eon  eluding  the  obserra  lions  ou  the  femorml  artery  ^  a  irery  amall 
claes  of  cases  claims  a  word  of  notice.  It  has  happened  (in  Sir  Chiirles  B^tr^ 
€aHe)  that  the  application  of  a  ligature  to  a  femora)  artery  hat(  not  been  fol- 
io i^ed  by  the  OHual  con»iec|uenoe  of  cessation  of  the  pultiiition  iu  the  aneuriain  | 
and  the  auiutenriiptijd  continuance  of  the  circulation  waa  found,  on  exami- 
nation alter  death,  to  be  attributable  to  the  circutufitauoc  of  the  artery  being 
double  where  the  ligature  was  applied^  while  the  two  i>{Lrt4  became  re-united 
Above  th<»  tumour.     If  such  a  case  ahould  again  be  m^t  with  i^i  an  opt^ra^ 
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Uon»  Ui0  atiTigetiii,  iiiBtrtjctMl  hy  the  cftse  aJltide^l  to,  i^nd  hf  other  ex«!xipte« 
iif  ih&  Mjna  Anmogotoeut  nf  tb^  MieriM  whiob  hjire  sitio*  been  ob^erfW* 
iitlghi  At  oiie«,  nuckr  iUe  guitl^vnoe  of  the  t»uln;itiqci,  or  t>t  the  effecl  of 
|iriitilTO  in  0011  trollt fig  tha  circuktiuD  thmugh  the  &tieur[dnj,  dirt  to  tbe 
«OVCtiag  of  muW  tijssue  ov«r  the  MH)otid  p»rt  of  tho  nrter^j    And  tb  it 

a  S0RGIOAL   ANATOMY   OF   THE   FARTS  CONCERNED  IK 
CEHTAIN  ABDOMINAL  HERNIA 

BvaiiitTS  the  mtrgii^l  uuitoiiiy  of  the  prind^  Mieriea,  oertain  portji  of 
tilt  wilk  of  the  «btJo(meti  mud  polrta  uru  to  be  now  coiidJered  wit£  ref«r^ 
enoi  IP  Aurgioil  opBrmtiona  in  wbiclj  ilx«  viscera  of  thoBe  cavities  are  from 
li««  lo  time  ooiioeruecL 

The  imlU  of  the  Abdomen,  when  in  a  healthy  atat^i  unaffected  hj  injdij, 
diMAiK%  or  mn)  farm  at  ion,  retaiji  the  vUeera  vitbiri  the  caTitj*  utitier  all 
dri&timstAuoijj^  ;  but  whera  certi^in  n  itural  ap«nitjgs  eibt  for  the  pj^ssAge  of 
l)lood-v«f«fvU,  protruiiiaaa  of  th«  viac;t;)r&,  constituting  the  di^^e  nAmed 
•*  lueruiA  "  or  **  niptiir^  "  Are  liAhle  to  occur  under  the  inflnenco  of  tho  catn- 
proMion  to  which  the  organs  ar^  Mitbjectorl  duiing  the  prodttctioa  of  effurta. 
For  the  roplAcenieut  of  the  vUcun  so  protruded^  An  Accurate  AcquAintAncc) 
with  the  atr nature  of  the  part  through  which  the  protm^ibn  taket  plaise  h 
rBqnir^l  by  the  aurgeou  :  And,  on  tht^  acconut|  an  ezjiniinfitiou  of  the  neat 
of  the  bern*a  as  a  ^ur^ical  region  becomes  neceaiuirj. 

Two  of  the  openings  by  which  herniaB  escape  from  the  abdomen  are 
situate  dose  t<^nth<fr  fkt  the  groin,  One  is  the  canal  in  tho  lower  part  of 
the  broad  ahdoininul  musdep)  which  give^'i  piAmigf^  iu  the  male  to  the  duct 
and  waeeLi  of  the  ttsatiA  (!4j>ermatie  cord)^  and  in  the  female  to  the  rousiil 
ligament  of  tha  woniK  The  second  opening  exi^ta  at  the  iQDar  ^de  of  ^e 
large  fetuoral  blo^jd- vessels* 

UeruiAl  protrvis^V-^^^^  ^^  likewise  found  to  escape  at  the  mnbilicos,  iu 
the  coume  of  the  blootl-veaeels  which  occupy  that  opening  Ln  the  foetus,  or 
in  th*^  imme^liate  ueighbourhoo^l  of  the  opening  ;  and  at  the  thy  to  Id  foramerj, 
where  the  obturator  vessels  and  nerve  pass  downwards  to  the  adductor 
muflcles  of  the  thigh,  According  to  Uie  situation  they  occupy,  thaee  hemue 
are  named  respectively  inguinal,  femoiAl,  umbilical,  and  obturator.  They 
will  uow  b*3  aaparately  uotioed  ;  but^  injiamuch  as  the  structure  of  the  parts 
connectiid  with  the  umbilioal  and  obturator  heruim  is  by  no  mfaus  intricatej 
aud  aa,  moreover,  it  u  noticed  with  sufficient  detiiil  iu  text  books  of  prac- 
tical snrgery,  it  will  bo  unueces^ry  to  refer  farther  in  this  work  to  those 
foniiA  of  hernia. 

07   TflM   PAttTS   CONCERNED   IN    IlfOCnKAL   HKKHU. 

The  inguinal  hernia,  it  has  been  stated  alvoTe,  follows  the  ooupie  of  the 
ftpetmatio  cord  from  the  cavity  of  the  abdomen,  Wc  HbaU  therefore,  before 
adverting  to  the  herniiLl  protrusions,  examine  the  structura  of  the  abdominal 
wjdk  iu  the  neighbourhood  of  the  Civnal  in  which  tbe  cord  u  placed  ;  aud 
for  thia  purpose  it  will  he  supposed  that  the  coii^tttueiitn  of  those  walls  are 
fiU0(»3jiBirely  laid  biire  and  everted  to  such  an  extt^nt  aa  would  be  permitt^^ 
by  two  iiicidous  made  through  them,  and  reacbiirg,  one  along  the  liue.% 
alba  for  the  length  of  three  or  four  inches  from  the  pubes,  the  other,  from 
the  upper  end  of  the  vertical  incision  outwards  to  the  aaperior  spine  of  the 
hip-botie. 

The  supcrfid^  futcia  (p.  257)  Is  connected  along  the  fuld  of  the  groui 
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^lih  Ponpttrt'a  Hgntnent  and  tbe  opper  end  of  the  fascia  kta  ;  ami,  affcer 

(le^cetiUiug  ovtJT  the  Apormatic  ooftl  into  the  «crotum,  it  becomes  contiiiuoui 
with  the  membrane  of  the  same  kind  which  covem  the  perin^uoi.  Its 
thick ne*a  varies  much  in  different  persons^  on  account  of  the  differeot  quan- 
tity of  fat  contamed  withhi  its  uieshes  ;  but  in  the  scrotum  the  fascia  is 
devoid  of  fat  ;  as  tt  also  m  elsewhere  towards  the  intenml  surface^  where 
its  density  is  at  the  «atiie  time  augmented.  From  the  varying  thickness  of 
this  structure  ou  the  abdomen  and  the  scrotum,  as  well  afi  in  diSeretit 
person 4,  it  will  be  inferred  that  the  depth  of  incision  required  to  divide  it 
in  an  operation  must  vary  coti»ider;ibIy, 

The  nHfierjk.ia!>  teasels  of  the  groin  are  encased  hy  the  fascia^  and  are  h«ld 
to  3<?parate  it  into  two  lay  era.  The  vessels  which  ramify  over  the  inguinal 
canal  and  the  scrotum  arc  the  extem&l  parlio  and  epigastrio  artarins  and 
veins  (p.  437  and  475),  The  veina^  dflpect^ty  tbe  epigastric,  are  consider- 
ably larger  thaji  the  arteries  they  accompany.  Some  of  these  vesaels  are 
woundtid  Ln  operation s  performed  for  the  relief  of  strangulated  heruia  ;  but 
thu  bleediiig  from  them  is  small  in  quantity  and  rarely  requires  tbe  applica- 
tion of  a  ligature  or  other  means  to  arrest  it.  The  lymphatic  glands  of  the 
groiu  (p.  489)  admit  of  being  arranged  in  two  sets — one  being  placad  over 
Foupart's  ligament  and  parallel  wibh  that  structure  ;  while  the  other  series 
is  upkon  the  upper  part  of  the  thigh  at  iCa  middle^  about  the  sapheuous 
opening  in  the  fascia  lata. 

VVhen  the  superficial  fascia  is  ropaoved,  the  aponeuroaia  of  the  exUnial 
{ffiJltpte  mitscle  (p.  349)  m  in  view,  together  with,  in  the  male  body,  the 
spermatic  cord,  in  the  female  body  the  round  ligamf^nt  of  tho  utoru^,  which 
emerge  from  an  opening  olose  to  the  outer  side  of  the  pubic  spiuo.  The 
luweui  fibres  of  the  aponenrojii:),  aa  they  approach  the  pnbe^^  become  sepa- 
rated iuto  two  buudlea  which  leave  au  interval  between  them  for  tbe  passage 
of  tbtj  cord  or  round  ligatuont  One  of  the  banda,  the  upper  one  and  the 
rtmidler  of  the  tiro,  in  fixed  in  froot  of  the  symphy^id  of  the  pul)eij  ;  and  the 
lower  band,  which  fonus  the  lower  margirt  of  the  aponeurosis^  being  stretcshed 
heiween  the  anteriof  superior  iliac  spine  and  the  pubes,  is  named  Poupart's 
ligament^  or  the  femoral  arch.  This  latter  tendinous  band  has  considerable 
breadth.  It  is  fiied  at  the  inner  end  to  tbe  spine  of  the  pubes^  aod,  for 
some  space  outside  that  process  of  the  bone,  to  the  pectineal  ridge.  In 
consequence  of  the  poiiition  of  the  pectineal  ridge  at  the  back  part  of  the 
bone,  the  ligament  is  tucked  backwards  ;  and  its  np(>er  t^nrface  affords  spvace 
for  the  attachment  of  the  other  brond  mn^cfes^  at  the  same  time  that  it 
supports  the  spenuatic  cord.  Fon[>art's  ligament  does  not  lie  in  a  straight 
line  between  its  two  fixed  points  ;  it  curves  downwards,  aud  with  the  curved 
boriltT  the  fascia  lata  is  connected.  It  is  owing  to  thti  hMt  nieuttoned  fact 
th»it  the  eso-named  ligament,  together  with  the  rest  of  the  spoueuroflis  of  tbe 
eiterrial  oblique,  is  iuliut?no4fd  by  the  poiiition  of  the  thigh ,  beiug  relaxed 
vheti  the  liiub  is  bent,  and   the  convene.      Moreover,  the   ^lauge  of  tbe 

■BMlHon  of  tlie  limb  exermes  a  oorresponduig  iufluenoe  on  the  state  of  tbe 

■MHEer  structures  connected  with  Poii part's  ligament « 

The  interval  left  by  tbe  sepaFation  of  tbe  fibres  of  the  apouenrosis  above 
referfwd  to,  h  oamed  the  e^nutl  abd&miruU  riHg^  and  the  two  bands  by 
which  it  is  bounded  are  known  &s  its  pHiars  or  colttmn^.  The  space  is 
triangular  in  shape,  its  base  being  the  crest  of  the  pubes,  while  the  npex  ia 
at  the  poiot  of  separation  of  the  two  oolumns.      Tbe  si^ee  of  the  ring  variss  j 

^^naiderably  in  di^erent  bodies  ; — in  one  case  ita  ^idee  will  be  fauud  closely  1 

Bpfiplied  to  tbe  spermatic  cord  ;  while  in  another,  on  the  contrary,  tbe  spaoi*  j 
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ii  90  oonMtleniVJe  v  to  be  an  obvious  sonree  of  weftkneti  io  the  ahdomitiMl 
ptmtaa     It  k  utujiUf  ftmtilbr  in  tlie  (vmide  thnti  ia  the  miilo  bodj. 

Fill   7'H. — Tbb  Aih»]7kuacj9I»  f^w  illi 

ExrKHltAL     ObU'^I^IC     Ml^LI     A^Jt 

Tit  I  Fascia  Lata, 

1,  liie  mtcmni  pllUr  of  Uie  ib^ 
domliud  ritig;  2,  Ihe  external  piltaf 
of  th*  nnit  iFiiitpftrt'«  ligntoeul^ ;  ^ 
ItJiHiiVenie  fibret  of  the  ap4:«n'e(3f'E:aii  ; 
If  fiutiic  p'iri  4 if  tlj«  fiiB  la  liit«  ;  5^  tbe 
B[)et^Jitic  ctttti ;  6,  Ihe  loog  si|)b€!iiutii 
veil] ;  7*  rascin  lat^ 

Betreeu   tl^e   pillara    of    tb^ 

abdominal  ring  is  tit r^^ bed  §, 
tliiu  fa3»ciii,  iiHini^d  from  thut 
circQ  m«  tfit  I  ce ,  *  *  i  ii  le  rcol  u  mxuir  ;  ^ 
and  a  tbtu  diApliUrUouB 
brmie  projuuged  from  tho  edgea 
of  tbe  openiijg  afibrdd  a  eoT^riiig 
(fuhcLt  speniiaticsv)  to  tbe  sper- 
matic  cord  and  tbt;^  tuutca  vagi- 
nalis teitb.  The  cvrd,  in  pa3^iJlg 
tb rough  tb«  ring,  li«»  over  tJw 
ouler  pillar. 
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Inkrmmt  obUqta  m^tsde  (p*  255). — After  lemiiTl rig  th^  apoDjCturonk  of  tbd 
eiUnmi  oblir|ii»*,  tfik  muscb  is  ki'l  bh.re.  The  lowur  fibres  art?  Uim  and 
ofLan  of  a  pale  colour.  ImmoJiJitely  above  Pou|mrt*a  ligatntsut  th©  outer 
Jiartia  imiicular^  the  inner  piirt  tendinous.  The  spenntitie  coitl,  when  about 
to  ewaipe  at  the  external  abdomiim!  nug,  pasHca  btioi^ath  i\w  fleshy  p:irt  of 
the  miiMcle,  The  librea  in  this  Bitiution  varying  coDaidembly  in  directioa 
from  thoHe  of  tha  reitt  of  the  niu^ele,  pass  inwanlH  from  Poii  partes  ligameut 
At  first  ueurly  parullal  with  that  fttriietiire  ♦  aud,  becotoiug  teiidinoTiSj  thof 
join  with  the  U^iidoti  of  the  trausversaliii. 

Fig.  7'>6. 


Pig.  TM.— TeIB  I^OUrNAL   CaHAL  and    FEX0&4t   SU^?0    WVh%T   mXfOBKlk. 

After  Ihe  rrmoral  of  tlie  lower  pnrt  of  the  externAl  Qhli<)tif  firiifa  the  exceptinn  of  a 
ini&Uiihp  indudin^  r<iDpaTt^«  Ijg&ioeiitlii  ih^  i^iwer  i^iortion  of  tbe  mtertw)  oKliqae  has  beea 
rftiM^t  a&ij  Iberubj  ibfl  trmnarermilU  miiBdle  mnd  fa^m  ha?e  be^n  t«muglit  id  to  viev*  Tbe 
feiaoral  urterj  &ii<l  Tein  «»  «e€ii  lo  a  siuall  eEteul,  Ihig  fjiscia  lata  haviag  bten  tumml 
adde  and  the  eheMtk  of  th^t  blgod-Teiiela  laid  open,  1^  axbemal  r}blt<|ii«  niusclu ;  ?, 
ihimrtal  oblique  ;  2',  part  of  saiae  tamed  up  ;  3>  tnnKTcrs&lJi  mustile.  U|  od  the  Jast- 
named  muaole  h  Heen  a  braaeli  of  the  citcuoifleK  Iliac  art«rj^  with  iti  ooiufiauloi]  Tciaa  ; 
aad  mme  laeeadmg  tendinoua  fibres  are  aeon  o^tt  the  conjoit^ed  t^udon  of  Uie  tvu  lait^ 
named  iiiu§ele4  ;  4*  traasverBatb  Iwcim ;  5^  spertnatle  eonl  covifred  vrilb  tbe  tufundibuli- 
form  fascia  from  thepreetiding,  S,  upper  mugleof  the  ilijie  part  of  faseta  lata ;  7,  tbe  sheath 
of  lb«  femoral  teiaeb ;  $,  femoral  artery;  9,  femoral  Vela  ;  IQ,  lapheaona  rem;  11,  a 
Y«iD  jmaiDg  it. 

TrafisvermUs  muMh, — Thia  iDUHcle  (p.  S53)  does  not,  in  g«tierml,  aitend 
down  as  far  as  the  internal  oblique  ;  wo  that,  the  Utter  being  removed,  au 
interral  ia  obaervable  betw^u  the  edge  of  tbe  tranitvcr^Us  and  Poupart'a 
ligament,  in  which  tbe  trmna verbal ir  fMcia  comes  into  vi«w  ;  and  in  which 
the  spt^rmatic  con!  Is  eeeu  after  having  penetrated  that  fa&cta,  Tlie  lower 
edge  of  tbe  muacle  ia  ootnmonly  clothe  above  the  opeuing  for  the  cord  m  tb^ 
tnbjacent  metnbmuej  while  tta  tendou  octrrea  to  the  itmer  > 
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the  margin  of  ihe  mnscle  with  its  tendon  has  a  semidrcalar  direotion  witili 
respect  to  the  aperture. 

The  teudlDoos  fibres,  in  which  the  fleshy  parts  of  the  two  preoeding 
muscles  end,  are  connected  together  so  as  to  form  one  hiyer,  which  is  named 
the  ''conjoined  tendon  of  the  internal  oblique  and  transverse  muscles.'' 
This  tendon  is  fixed  to  the  crest  of  the  pubes  in  front  of  the  rectus  muade^ 
and  likewise  to  the  pectineal  ridge.  It  is  thus  behind  the  external  abdo- 
minal ring,  and  serves  to  strengUien  the  wall  of  the  abdomen  where  it  ia 
weitkeued  by  the  presence  of  that  opening. 

A  band  of  tendinous  fibres,  directed  upwards  and  inward<t  over  the 
conjoined  tendon  in  a  triangular  form,  gives  additional  strength  to  the 
abdominal  wall  in  the  same  situation,  but  the  fibres  of  this  structure  are 
often  very  indistinct. 

Where  the  spermatic  cord  is  in  apposition  with  the  preoeding  mnselep 
the  cremaster  muscle  of  the  testis  descends  over  it.  The  fibres  which  com* 
pose  this  muscle  are,  from  their  colour,  more  easily  distinguished  than  the 
other  investments  of  the  cord ;  and  this  is  especially  the  case  in  robust 
persons  ;  or  when  they  are  hypertrophied,  as  sometimes  happens  in  caaes 
of  long-standing  hernia.  The  outer  part  of  the  cremaster  is  much  larger 
than  the  portion  connected  with  the  pubes  ;  and  the  latter  is  sometimea 
absent  (p.  253). 

When  observed  in  different  bodies  the  lower  parts  of  the  internal  obliqae  and 
transvene  muscles  present  some  difTerences  in  their  physical  characters,  as  well  as 
in  the  manner  in  which  they  are  disposed  with  respect  to  the  spermatic  cord. 
Thus  :— 

a.  The  transversalis,  in  some  cases,  is  attached  to  bat  a  small  part  of  Ponpart's 
ligament,  and  leaves,  therefore,  a  larger  part  of  the  abdominal  wall  without  its  sap- 
port.  On  the  other  hand,  that  muncle  may  be  found  to  extend  so  low  down  as  to 
cover  the  internal  abdominal  ring  together  with  the  spermatic  cord,  for  a  short  speea. 
Not  unfrequcntly  the  fleshy  fibres  of  the  two  muscles  are  blended  together  as  well  as 
their  tendons. 

b.  Cases  occasionally  occur  in  which  the  spermatic  cord,  instead  of  escaping  beneath 
the  margin  of  the  internal  oblique,  is  found  to  pass  through  the  muscle,  so  that 
some  muscular  fibres  are  below  as  well  as  above  it.  And  examples  of  the  transversalis 
being  penetrated  by  that  structure  in  the  same  manner  are  recorded.* 

c.  In  his  latest  account  of  the  structure  of  these  parts  Sir  A.  Cooper  described  the  lower 
edge  of  the  transversalis  as  curved  all  round  the  internal  ring  and  the  spermatic  cord. 
"  But  the  lower  edge  of  the  transversalis  has  a  very  peculiar  insertion,  which  I  have 
hinted  at  in  my  work  on  Hernia.  It  begins  to  be  fixed  in  Poupart's  ligament,  almost 
immediately  below  the  commencement  of  the  internal  ring,  and  it  continues  to  be  in- 
serted behind  the  spermatic  cord  into  Poupart's  ligament  as  far  as  the  attachment  of 
the  rectus."t  With  this  disposition  of  its  fibres,  the  muscles  would,  in  the  opinion  of 
the  last-cited  authority,  have  the  effect  of  a  sphincter,  in  closing  the  internal  ring, 
and  would  thus  tend  to  prevent  the  occurrence  of  hernia.  But  the  principal  object 
with  which  the  attention  of  surgeons  has  been  fixed  on  the  muscles  in  this  situation, 
is  in  order  to  account  for  the  active  strangulation  of  hernial  protrusions  at  the  internal 
abdominal  ring,  and  in  the  inguinal  canaL 

Fascia  transversalis. — This  membrane  is  described  as  part  of  the  general 
lining  of  the  abdominal  walls  (p.  258).  Closely  connected  with  the  trans- 
versalis muscle  by  means  of  the  areolar  tissue  interposed  between  the  fleshy 
fibres  of  the  muscle,  it  is  united  below  to  the  posterior  edge  of  Poupart's 

*  Recherches  Anatomiqacs  sur  les  Hemies,  &c.,  par  J.  Cloquet,  pp.  18  and  28.  Paris, 
1817.     Inguinal  and  Femoral  HemisB,  by  G.  J.  Guthrie,  plate  I.     London,  1833. 

f  Observations  on  the  Structure  and  Diseases  of  the  Testis,  second  edition,  p.  36.  Ed. 
by  Braoshy  B.  Cooper,  F.E.S.     London,  1841. 
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]ig3uiitnt»  tbore  jomlng  witli  the  fftacia  iliaca  i  and  on  the  inner  side  It  blendi 
i^iih  tbe  cotijoined  tioiilou  of  ibe  uiterixal  oblique  &tid  tninsversiilia  ixiTiaeleii^ 
as  writ  as  with  the  teDdou  of  the  rtjctue.  The  fascia  poeaesiofl  Vfnj  diJfcreut 
degre&fl  of  denaily  in  dilftiront  ca.H(?a ;  in  some  being  Httle  more  tbati  a  loose 
i&rf^olar  texture,  while  iti  otbeni  it  is  ito  reftbtant  ut  ihe  grout — towards  which 
pftrt  it  increases  in  thickness,  and  especially  at  the  lower  Hide  of  the 
internal  abdoininal  ring — that  it  i»  calculated  to  aflbrd  maiisriiU  jvabtanot 
to  the  miiHcles  in  eupportiug  ihe  viscera,  Bj  an  oval  opening  in  this  mem- 
brane the  Rp^^rniatic  cord,  or  the  round  ligRtnent  of  the  womb,  begins  iU 
oonnie  ib rough  the  abdominal  panel ea^  This  opening,  named  the  tnl^rnrit 
alHimniiud  fwj^  ia  opposite  the  middle  of  Ponpart*ii  ligiimeiit,  and  nsnaUf 
close  abu?e  that  elrticture,  but  oocasionolly  at  a  distance  of  three  or  four 
lines  from  it  It«  et^e  varies  a  good  deal  in  dJfTerent  porsoTm,  and  Im  cortsi^ 
(lisrably  greater  in  tbe  mtda  than  the  f«male.  From  the  edge  of  the  ring 
a  thin  fnnuel-^shaped  eloogntion  (infundibuliform  fascia  ;  fascia  epennatica 
in  tern  A,  Cooper),  i^  oontinoed  over  the  veiaels  of  the  apermatio  cord. 

Eyujuxtem  Afi^ry. — The  position  of  this  vessel  ia  one  of  the  most  im- 
portant points  in  tbe  atiatotny  of  the  ingniiial  rDgicin,  from  the  elo»e 
oonnection  which  it  has  with  the  different  forms  of  inguinal  hernia  and  with 
the  femoral  hernia.  Accompanied  by  two  yelnM  (in  some  instances  bj  only 
one)  the  ve^^sel  asoenda  nn^ler  cover  of  tbe  faswia  last  described  oblic|ue]y  to 
the  rectus  muscle,  bcj^iind  which  it  then  proceeds  to  its  ultimate  diBtribn- 
UoD  (p.  432),  In  this  counte  tbe  artery  runs  along  the  inner  aide  of  the 
iiitt^oml  abdominal  ring — close  to  tbe  edge  of  the  aperture  or  at  a  short 
iuterval  from  it  The  vessels  of  tbe  spermatic  coril  are  therefore  neiur  to 
the  epigastric  artery  \  and  the  vas  di^f^rens,  in  turning  from  the  ring  into 
the  pelvia,  may  he  said  to  hook  round  it. 

The  Inipiu%al  CaiuU, — ^Tbis  channel,  by  which  the  spermatic  conl  pa«96s 
through  tbe  ^brlotninul  mnscleR  to  the  testis,  begins  ai  Ibe  internal  abdo- 
minai  ring,  and  ends  at  the  extenml  one.  It  is  cjbliqne  in  its  direction, 
being  pamlkl  with  and  imnletliuttily  above  the  innt>r  hM  of  Pou  part's  liga^ 
ment  ;  and  it  measures  two  inches  in  Itmgth,  In  front  tbe  canal  ia  bounded 
by  the  a(>oneurosie  of  the  e^ttimal  obHriue  mu^l«  in  its  whide  length,  and 
at  the  out^r  end  by  the  flesby  part  of  the  internd  ob  iqtte  alio  ;  behind  it, 
is  tho  fas4£ia  transverriitli:^,  iugeth^r  with,  townr^ls  the  inner  end,  the  c^^n- 
joincd  ti^ndon  of  tbe  two  deeper  alHlominal  nmsotes.  Below,  the  canal  is 
supported  by  the  bmad  surfs ce  of  Pi>n partes  ligament,  which  stjparates  it 
from  the  sbeath  on  the  large  blood- ve^isels  tleftcending  to  the  thigh,  and  from 
the  femoral  canal  at  the  inner  aide  of  those  vessels. 

Tbe  spermatic  cord,  which  occupies  the  inguinal  canal,  ia  composed  of 
the  srttrieA,  veins,  lymphatics^  nerves,  aud  excretory  duct  (vas  deferens)  of 
the  testis,  togetbtir  with  a  quantity  of  loose  areolar  tiasue  mixetl  up  with 
th(v^  part^  The  direcLioii  of  the  vessels  just  enumeratctd  requires  notice. 
The  artery  &i*d  vein  induie  outwards  from  the  lumbar  part  of  thi  vertebral 
isolumu  to  reach  tbe  internal  abdominal  ring,  wb^ru,  afi4*r  l^jeing  joineii  by 
tho  vw»  deferens  as  it  emerges  from  the  pelvi>(  tht^y  change  their  course, 
pjnisliiiing  inwards  abing  the  inguinal  canal,  at  the  end  of  which  they 
16  reiticaL  Tlnre  are  ihun  rept^ated  ^tt^rations  in  the  direction  of 
suels  ;  and  while  at  the  beginning  and  ending  all  are  close  to  the 
^-ttiiddle  line  of  the  botly,  they  are  oon^^iderably  removed  from  that  point 
where  they  come  together  to  ymorge  from  the  abdonunal  cavity. 

Tbe  coverings  given  front  tbe  constituent  parts  of  the  abdominal  waH  to 
the  spermatic  cord  and  the  testiSj  namely |  ihe  cremasteric  mufcular  fil 
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iiitll  tbe  two  Uyem  ot  tn»m%  (the  infimdibalifartn  ^tvd  spfrinAtle  ^tfcia) 
tkttween  wkkh  tbo«ti  ghres  lire  plaoetl,  are  v^ij  thin  m  th^ir  imtuml  stat# ; 
but  ilmf  tamf  h&  TeikfUlf  dUiiw^nh\md  in  ft  Burgic&l  operuttoa  from  tlit 
iuveftitng  BUpor^Gml  fii«cU,  by  their  oompiuiitiTO  density  and  tJie  mbaftiicd 
of  fat, 

in  order  to  exi^miBtj  the  peritoneum  id  lbs  groiOj  it  will  he  b^  to 
diriJe  that  meuibniii^  with  the  abflon»itial  muFcles  hy  two  iod&ioDa  drAWH 
ffom  the  uiiibiUcu» — one  to  the  hip-boiie,  the  other  to  the  ptibes^  The  flap 
thiia  formed  beitig  held  E^omewhat  outwards^  aud  kept  tense,  a  favourable 
▼iew  will  bo  oV>tain«d  of  the  two  fosse  (tnifuhml  /oatM  or  poucke^y  with  tbe 
itit^^r veiling  crescetitic  fold.  This  fold  is  formed  by  the  cord  namainiitg 
from  the  obliterati^d  umbilical  artery,  which  being  iborter  thau  the  outer 
aurfaoe  of  the  iieixiu^  f>ac,  causes  thia  to  project  inwanU  ;  and  aa  the  IcDgth 
of  the  cord  divert  iQ  difftsrent  otaeB,  so  UbewiBe  do  the  size  and  prominenoe 
of  yie  peritoneat  fold  vary  acoordingly. 

The  lowest  part  of  the  outer  fonaa  w^ill  be  generally  found  opposite  to 
the  entrance  into  the  internal  abrlomiual  rin^  and  the  femoral  niig^  while 
the  inner  one  correapondii  with  the  situation  of  the  external  abdominal 
fing.  But  the  cord  representing  the  umbilical  artery,  which  it  has  bt«en 
stated  causes  the  projection  of  the  sero  11  a  membrane  into  a  fold,  doea  not 
uniformly  occupy  the  same  position  iu  all  c»>e&  Most  frequently  it  Vi 
«epiiijutad  by  an  interval  frum  the  apiga&tria  artery,  while  in  eome  oaaea  it 
is  imwediHtely  bohiud  that  veisel.  There  ia  neceaaarily  a  corresipondJtJg 
variation  in  the  extent  of  the  external  peritoneal  fosaa,  Tljis  fact  will 
finil  ita  practical  appUcallou  when  the  internal  form  of  inguinal  hernia  ia 
tinder  consideration. 

Between  the  |>eritoneiiu]  and  the  fascia  lining  the  abdominal  muacles  h 
a  connecting  layer  of  areolar  fitnicture  named  the  mibAiruus  artrOlar  mtfn- 
bmne.  A  ooni^iderable  quantity  of  fat  is  in  aomo  caaea  found  in  thia 
membrane. 

The  relative  portion  of  some  of  the  parts  above  rererred  to  may  be 
here  conveniently  utated,  by  means  of  meaaurecnenta,  made  by  Sir  A* 
Cooi>er,  and  adopted  after  examirjation  by  J.  Cloquet  But,  as  the  distance 
between  given  parta  varies  in  d  liferent  caHes,  the  following  measure  me  nta 
must  be  regarded  only  ad  a  general  average  : — 

From  the  sympbjsie  of  tlio  pub«i  to  the  anterior  1,,  .    * 

Buperior  apltie  of  tbe  ilium         .         ,        »  /   ^  ^^    ^^^ 


FrODQ  the  same  pi'lnt  to  the  ■jiine  of  the  pubes  . 

I,  to  the  ioner  part  of  the  external  j 

nklommat  ring 
„  to  th«  Innt^r  edge  of  the  toterua]  | 

abdombtial  ring 
f  I  to  the  epigastric  artery  on  tlie  Loner  j 

Gldti  afUigLoternal  abdomitiat  ring  ! 
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From  the  preceding  account  of  the  structure  of  the  abdominal  wall  at 
the  groin,  it  will  be  inferred  that  the  d«f**nce  against  the  protrusion  of  the 
viscera  from  the  cavity  is  here  weaker  than  at  other  parts.  The  extem»l 
oblitjue  mu3cle  and  the  fni^cia  tranaversslifl  are  perforated j  while  the  two 
intervening  muE^dea  are  tbii'jter  than  elsewhere,  and  more  or  less  defec- 
tive. Tq  this  it  nitisit  be  added  that  the  viscera  are  impelled  towards 
the  same  piirt  of  the  abdomen  by  the  contraction  of  the  diaphragm  and 
the  other  abdominal  muscle i,  in    the  production    of  efforts    to    overcome 
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reALstance ;  and  tEege  are  the  i^rGuoistatioeB  under  whkh  protrii«bD«  iM^tu^dly 
take  plaoo, 

TliG  protriiHiona  of  tlio  viscera^  or  herniffl^  wldch  occur  in  the  course  of 
the  iugtiiniiJ  canal,  ore  Hjitned  "  inguinal,"  Of  this  farm  of  the  dineaHe 
two  varletbtt  are  raoQgtiiied  ;  and  th&y  are  dl^tLngiush^  aooardiug  bo  the 
pitrt  of  tho  e«nat  which  thef  first  outer,  as  w«U  a^  bj  the  position  which  thej 
bear  with  respect  to  the  epigastric  artery.  Thus,  when  the  hernia  t^tkei 
the  course  of  the  inguinal  canal  from  its  commencement,  it  is  named 
oi^i4jt/f,  b^caua©  of  the  direction  of  the  canal,  or  escterttoi,  from  the  position 
which  ita  neck  heivn  with  respect  to  the  epigastric  artery.  On  the  other 
hand,  when  the  protruded  part,  without  following  the  length  of  the  c&nal,  ia 
fai-o^d  At  once  through  its  termination,  u  e,,  through  the  external  abdominAl 
ring,  the  hi^ruia  i^  named,  from  iU  course,  dirtrcti  or^  from  its  rektiou  to 
the  epigastric  artery,  intcn^a!.  In  thefti^,  the  two  priiici^Kil  varieties  of 
inguinal  hermn,  th^re  are  »ome  modifications  which  will  be  adverted  to  in 
the  Eip^cial  notice  of  each« 

Oidique  inguinvit  hi^rnia^ — In  the  common  form  of  thii  hernia  the  pro» 
tiuded  vracus  csu^rioa  before  it  a  coveringofperitoneuin  (the  sa<^  of  the  herida), 
derived  from  the  outer  fosita  of  that  serous  membrane  ;  &nd,  in  (>a»Hing  along 
the  inguinal  canal  to  the  ^rotum,  it  is  ancces^ively  dothed  with  the  cover- 
ingfl  giv^en  to  the  spermatic  Ttssaela  from  the  abdominal  parietea.  The  hernia 
and  it^  sac  lie  directly  in  front  of  the  vetBela  of  the  g|>ermjitic  cord  (the  int«»» 
tines  and  the  peritoneum  having  the  same  poHition  relatively  to  those  vessek 
in  tiie  abdomen)  ;  but,  wheu  the  diaeftse  ia  of  long  ataiHliiig^  the  veeHeU  may 
be  found  to  be  separated  from  each  other,  and  pre^^aed  more  or  lesH  towarda 
the  ^ide  or  even  the  fore  part  of  the  sac,  under  the  influence  of  the  wi^ight 
of  the  tumour.  The  hernia  doet  Dot  extend  below  the  testify  even  when  it 
attains  large  size*  That  it  doea  not  ia  owing,  doubtless,  to  the  intimate 
connection  which  th«  coTerings  of  the  cord  have  with  the  tunica  vaginalis 
testis. 

\Mjen  the  hernia  does  not  extend  beyond  the  inguinal  canal,  it  is  di.'^tin- 
guiahed  by  the  name  buhcnwcAt :  and  when  it  reaches  the  acrotum^  it  is  com* 
monly  named  from  that  cireumi^t&nee  scrotal  hernia. 

There  are  two  other  varietiet*  of  obli^juo  inguinal  hernia,  in  which  the 
peculiarity  depends  on  the  condition  of  the  prooa"*!*  of  peritoneum  that  aecoiti- 
poniei  the  tostia  ifthon  ihm  organ  Ifi  moved  ftom  the  abflomen.  In  ordinary 
circiimBtances  the  purt  of  the  (mritoneum  connected  immediately  with  the 
testis,  becomes  separated  from  the  gonerol  cavity  of  tlrnt  serous  membrane 
by  the  obliteration  of  the  inter^'ening  canal  ;  and  the  heruiid  prt^tniiion 
CM^curriug  after  such  obliteration  ha&^been  cf>mp1eted,  carriePi  with  it  a  dis- 
tinct serona  invcstmeut — the  sacL  But  if  the  hernia  Jthould  be  formed  before 
the  proceaa  of  obliteration  is  begun,  the  protruded  part  is  then  received  into 
the  cavity  of  the  tunica  vagiuaha  testis,  which  nerves  in  tbe  plaoe  uf  tta 
auBL  In  thia  case  the  hernia  is  named  cettgetiitul  (hernia  tunicse  vagiijalia, — 
Ocioper)*  It  is  thus  de&ignateil,  becanso  tbe  eondLtiou  n^^ceesary  for  itt4  for^ 
mation  tniuaUy  exists  only  about  the  tinae  of  birth  ;  but  tbe  same  varitrty  of 
the  oorapldnt  is  occa«iouaUy  found  to  b*j  first  formed  in  the  adult,  obviously 
In  conset^uence  of  the  tunica  vagiiiali.^  remaining  undot^ed, — ^still  continuoua 
with  the  peritoneum.  The  congenital  hernia,  eh  on  Ed  it  reach  the  acrottun. 
pm»sm  below  the  testis  ;  and^  this  org&n  being  imbedded  in  the  p 
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vieteuB^  a  careful  exaoimaticm  is  neaem&rj  in  order  to  detect  its  pouiioD. 
Tbk  pociilinrity  wtveu  %o  dhiinguish  the  con  genital  from  the  ordin&rj  foiM 
of  the  dieeaae. 


A, 


Fig,    TOT— DUGIU¥i   Off   A    F1»T    Of  TBI 
LIS    TlStlt. 

In  the  first,  1,  the  terooa  ttrrcAtnieDt  nf 

the  testis  ia  n^tm  to  be  a-ti  ElotigntidQ  (mm 

the  peritooeiini ;  whila  Jd   the  second,  \ 

in      -^  \  the  two  meimbrainsareiihtvwn  dijUnetfrMB 

L  I  tl      v^  I         J    1  ^^^  olh«r«     1,  the  pertUnDeal  caTiij;  % 

f  U\i    \  mA    I  ihetciitiit. 

jj^|Hj>\    1  v^^J  ^  *^"  ^^^  seeond   variety  of  LDgDini] 

A(^^p7  \/  ^^-^^  hernia,  in   which     the    diatingnishlng 

cUanicter  depends  on  the  state  of  the 
tnnioa  vaf^nalls  tentb,  tho  naxne  *^  in* 

atila  "  has  heen  appred  (Hoy).  Tho  hernia  m  this  case  is  covered  with,  a 
di-tiiict  Bac,  the  pocnlinrity  &>nBbting  in  the  circumatanoe  of  th©  ruptnw, 
i*ith  its  sacj  being  invlf^ted  by  the  upper  end  of  the  tunica  vaginalia.  The 
relative  poeition  of  the  two  serouB  membranes  (the  berniHl  sac  and  the  tmiica 
Yaginalia)  may  be  accounted  for  by  Buppo'^ing  the  hernia  to  descend  when  the 
proo«?K»  of  th©  peritoneum,  which  ai:ror>tnpanies  the  testis  from  the  abdomen, 
hoH  b4?eii  merely  cJoa&d  at  the  upper  end,  but  not  obliterated  for  any  length, 
A  a  the  tunica  vaginalis  at  tbia  period  extendi  npwatde  to  the  wall  of  the 
alHlonioTif  thti  hernia^  in  it^s  deacerit,  soon  meets  that  membraue  and  becomes 
invested  by  it.  The  exact  mode  of  the  investment  has  not  yet  been  clearly 
made  out  by  di^st'ction.  It  may  h&  that  the  hcjrwia  pa(*fiaB  bthind  the  upper 
end  of  the  large  rterous  tunic  of  the  testii,  which  then  lapB  round  the  uc 
fri»m  before,  or  that  the  tuniea  vaginnliH  m  inverted  from  aliove  bo  aa  to 
receive  the  henna  in  a  depreasion.  But  the  fact  most  material  for  the  anr- 
geou  h  fidly  aaecitained — namely,  that  cluring  nn  operation  in  such  a  caae, 
the  hernial  tac  is  met  with  only  after  another  aerous  bag  (the  tnnica  vagi- 
nalis teatis)  baa  been  divided.  The  pecullmty  here  deseribed  haa  been 
repeatedly  found  present  in  the  recently  formed  hernia  of  grown  peiBon*^ 
The  term  infantile,  therefore,  like  congenital,  h&!i  reference  to  the  conditiim 
of  certain  part^,  rather  than  to  the  periud  of  life  at  which  the  disea^  h  fireb 
formed. 

In  the  female  J  oblique  inguinal  hernia  follows  the  couTiie  of  the  round 
ligament  af  the  uteruB  along  the  inguinal  canal,  in  the  same  manner  »s  in 
the  male  it  follows  the  spermatic  cord.  After  eacaping  from  the  eiteinal 
abdominal  ring,  the  hernia  lo<lgeB  in  the  labium  pudendi.  The  coveringa  are 
the  aame  as  thoae  in  the  male  body,  witli  the  exc^iption  of  the  cremaHter, 
which  does  not  extHt  in  the  female  :  but  it  oecanionally  happen^^  that  soma 
Gbrea  of  the  internal  oblique  muscle  are  drawn  down  over  this  hernia  in 
loops,  so  as  to  have  the  appearance  of  a  crem aster  (Cloquet)* 

A  {•trictly  congenital  jnguinal  hemta  may  occur  in  the  female,  the  pro^ 
tnul&il  parts  being  received  into  the  little  diverticulum  of  the  peritoneum 
(canal  of  14 nek),  which  sometimes  extends  into  the  iiigninnl  canal  with  the 
rttund  ligament.  But  as  this  process  of  the  peritoneum,  in  Huch  circum- 
stitnces,  would  probably  not  differ  in  any  n  spect  from  the  ordinary  sac, 
there  are  no  means  of  distinguishing  a  congenital  hernia  in  the  femala 
body. 
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Dirtct  ingnlnaf  her^iia  (tuteruai  :  TentrO'Lnguiiial). — Tnsteaii  of  follo^iug 
the  whole  cotirsa  of  tbo  iiiifiimid  c&oal^  Id  the  matiDer  of  the  beriiU  above 
described,  the  vi^^cus  in  this  caisa  is  protrade'I  from  the  abdomen  to  the 
groin  i^iii^ctly  tb rough  tbe  lower  end  of  the  canal,  at  the  external  abdoiniiml 
ring  ;  and  at  tltis  (lomt  the  two  forms  of  hernia,  if  they  oo-exiated,  would 
eome  together.  At  the  part  of  the  abdominal  wall  through  whti:;h  the  direct 
inguinal  hernia  End  si  its  way,  there  is  reco^iHed  on  iU  poaterior  aspect  a 
liiangalar  interval,  the  aideti  of  which  are  formed  by  the  eplgaiitric  artery, 
and  the  margin  of  the  rectna  muscle,  and  the  ho^e  by  Pou partes  ligament. 
It  ifl  commonly  named  the  triangle  of  Hesselbacfa*  Through  thia  space  the 
liemia  is  protrucledi  carry i tig  before  it  a  snc  from  the  internal  fossa  of  the 
peritcinoum  ;  and  it  ia  in  general  forced  onirardii  directly  into  the  external 
abdominal  ring. 


Pig.  7m. 
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Fig,  708,  —  IwTiJti^AL    View    of    the 
Yessris  aaLATEi>  Te  tsa  Gaoiit, 

A  portion  of  the  wall  of  the  abdo* 
ratri  ftni  the  |*1tU  li  here  seen  «o  tbe 
f>c>Htt-rLiir  ri«,|i4ect,  the  08  inaomiaiLtem 
if(  tilt;  kfi  giJe  ftml  the  soft  parti  ^n- 
n«etai  vHfa  it  hftfiug  been  reii;«»Ttd 
frcnn  the  rcit  of  tfa  e  hm\j,  1 ,  ejm  pbjitii 
of  the  pnbes ;  2,  intigular  fiarfjioe  of 
tlie  hip-hoDe  wbich  h^i  tieen  i«piir&ti^ 
from  tlie  gaemra  ;  S,  tat^hial  spine  ;  I, 
iaehial  tnbcroiilj  ;  ^,  oblnratcr  inter* 
iPQfi  ;  df  reetuB,  cvverdi  wiib  ad  elonga- 
tiotL  frum  7,  fascia  transfersalix ;  5, 
fuciD  iliaoft  r^tverinf  tbe  iliaem  iiiu#<;1e ; 
B,  peotfv  masnai)  cut ;  10,  ili^c  artery  ; 
11,  iliac  vein  ;  I2f  epigafltTi<3  ktctj  arc) 
ItA  t#eaeooni panning  vema  ;  13,  vefaeta 
of  tbe  tpenuatie  eordf  entering  tbe  abdo* 
minol  wmll  at  tfa«  intcrsal  nitg,  tbe 
ring  was  in  tbiii  ca«e  of  sniJill  »ize  ;  \4, 
two  obteratOT  Teia* ;  15,  tbe  abliterat^d 
uaibilkal  arteiy.  The  cord,  tt  will  h« 
remembered,  it  not  aatumHy  m  oontiict 
with  the  ubdomiual  parlctes  In  tbie 
■itiiatit.a. 


The  ooTeringB  of  this  hernia,  taking  them  tn  the  order  in  which  they  ore 
eucceasively  applied  to  tbe  protnided  viacUH,  are  the  following  :— Tbe  \mti- 
toneal  sac  and  tbe  subserous  membrane  which  adhorea  to  it,  the  faada 
tratiBv^ersalia,  the  tendon  common  to  tbe  internal  obliqiie  and  traniverae 
maiKdea^  and  the  interoolnmnar  (external  Fpermatic)  faseia  derived  fi'om  the 
margin  of  the  external  abdominal  ring,  together  with  the  superfidal  faacia 
and  the  integnments. 

With  respect  to  one  of  tbe  atrnctnroa  enumerated,  namely^  the  common 
leiidon  of  the  two  deeper  mn^clesi,  oomdemble  Vftriety  exists  aa  to  its 
diapoutiOQ  in  different  cases.  In  place  of  being  coverml  by  tlmt  tendon, 
iho  heiBim  may  be  found  t^  pasa  tbrongb  an  opening  in  its  fibres,  or  to 
cacspe  beseftth  iL  CremnEit^^rtc  muscular  fibrt^s  are  met  with  (rarely,  how- 
ever,) upon  thia  hernia. 

The  ii{}t>miatic  cord  is  oommonly  placed  behind  the  on  tar  part  of  the 
direct  ingninol  hernia,  e«peciiiHy  at  the  external  nb^lomtnAl  Hng*  It  ie 
hero  thai  the  hernia  and  the  cord  in  moat  cases  first  como  tog^thar  * 

3  If 
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ik^ir  i«UUv9  poaHii:ii]   r«tnlis  from  Uia   poiuU  nt  wltioli  they  reHpectirelf 
piM  tbititigli  tlie  ling,  the  former   b«itig   upon   the  crisis  of  ih»   pvihw^ 

niA  oir  THU  hurt  B^mm,  mruMt^ 

1,  nponetiroftia  of  Ihe  external  oh- 
liqae  -  2,  ill  Urn  a1  oblique  tanirfl  mp  ; 

trniiATerB^lii ;  &,  fipertxiAltc  eord  ;  ($, 
lie  htrnin.  A  tindll  pait  of  the  e|ii- 
gafiina  artery  ia  ««eo  tlit^ngh  ftQ 
optrnitig    niade    Ln    th«    traii^Ter^li 

while  the  Utter  drops  ov^t  the 
outer  pillar  of  the  opening. 
The  hernial  sue  i*  DOt^  how- 
ever»  in  this  c«ae  (an  the  me 
of  the  estenial  form  of  the 
diAeai^e  is)  in  contact  with  the 
vessels  of  the  cord.  The  invest- 
nvi'nt»  given  from  the  fjitadA 
tranriversalia  tn   lho«e  r^meh  a.DiI   to  the    heruia  reapectiveljr,   are  iuter- 

But  the  point  at  whbh  tbe  iuterual  inguinal  henaa  patres  through  the 

Fig.  710. — A  Hm^ll  OBuqUK  Ik^cimal 

Eight  Sidb. 

A  little  of  the  epigaatrio  artery  haa 
beefQ  laid  bore,  bj  diiriding  Lh«  iueii 
tranRTQrsjtiUi  iintu^ialfilf  orer  it^  1^ 
tendon  of  tbe  cxterunl  ob]tqEi« ;  2,  ili^ 
Uimal  oblique  turned  op  ;  S,  tmftarer- 
mlia;  4,  lU  iendon  (tbe  epig^tm  ftcterj 
b  nbOTTU  below  tbit  Bumb^r)  ;  5,  tii« 
8|>e[-m>ittc  cord  ^Ita  ve«se1a  «e[mi%ted)j 
fif  a  bubonocele ;  7,  direct  bemia  pro* 
trudfsd  beDunih  tbe  eou joined  tendoii  i>f 
tbe  two  dofffier  mnscl^fli  and  coyered  bf 
an  elongatba  &oio  the  fuscla  traus- 
irenmliB. 

triangnlnr   space  above  described, 

aa  iimrked  on  the  poaterior  ai-|ie«t 

of  the  abdominnl  wall,  is  subject 

to    some    vuriatjoa.       liistead    of 

puKhiug   directly  through  the    ex^ 

ienial    abdominal    riug    (the  most 

frequent     poaititui),     the       heriiia 

occaBionHlly  enters  tlie  irfguinal  canal  nearer  to  tb<j  e|jigaistric  urtery,  »iitl, 

passing    through  a  portion   of   the  canal  to  reach    the  eitt^rnal    ring,   has 

tbe^ire  a  certiiiii  dei^retj  of  obliqaity,      Thi«  change  in   position  may  coin- 

ciite  with  a  ch;uige  of  tbe  ];H'rituue3d  fo^sa,  which  lujrniabea  the  hernial  sac 
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« — a  cbmnge^  uatnelf,  from  ihQ  internal  foisa  to  tlie  exteroJil  oti^  Tbd 
alt43nition  of  the  foaaa  does  not,  however,  in  aU  ciiaes  coincide  with  a  ohangd 
in.  the  poMtion  of  the  heruia  ;  for  the  cord  retnaiiiiug  from  the  obliteratton 
of  the  umbilical  artery,  (which  icpnrfttes  the  fosfliiG|}  Instead  of  croHsing 
bebiad  the  triangle  of  Me^elbach  so  aa  to  leave  room  at  each  side  of  it 
fur  a  heruia  to  pecetrate  that  space,  lie^^  it  boa  been  already  stated ,  aome- 
iimei  directly  behind  the  epigastric  artery  : — indeedj  accordiug  to  the 
ab.9erratioBs  of  Cloqiietj  it  is  moat  frequ<^ntly  in  this  ponition  ;  ^  and  wheu 
the  cord  in  question  is  eo  placed^  the  hernia^  whatever  may  be  ita  poaition 
in  tbe  triangle  of  Hesselb.ich,  can  occupy  only  tbe  internal  pedtouaftl  fo«sa. 
The  inference,  however^  uio«t  important  in  a  practical  or  surgie&l  point  of 
Tiew,  to  be  drawn  from  the  varying  position  of  the  neck  of  the  iuternal 
heriii%  baa  reference  not  to  the  cord  juiit  alludeil  to,  but  to  the  epigastric 
artery — i.  t.  to  the  greater  or  less  dijatauce  of  the  neck  of  the  iac  from  that 
TesieL 

The  inTeatments  of  the  internal  heruia  are  like  wine  liable  to  be  infiaenoed 
by  the  podtion  at  which  it  penetrates  the  abdominal  wall.  It  h  in  alt 
likeldiood  when  the  protrusion  oociirs  outside  the  ordinary  situation,  that 
the  hernia  escapes  beneath  the  conj^iaed  t^^tidon  of  the  two  deeper  mue»cles. 
It  iSf  moreover,  under  the  same  circum!«tanced  that  the  bernta  ia  more 
directly  in  &ont  of  the  spermatic  cord,  and  that  the  cremaateric  £brea  are 
among  it9  in  vest  men  ta«     (Ellis*. ) 

The  iotemal  inguinal  hernia  m  vety  rarely  met  with  in  the  /emWe.  Jn 
the  ainglQ  example  of  the  dtieaae  observed  by  Richard  Quain,  as  well  aa 
in  the  ca^ea  (a  very  small  number)  found  recorded  in  bookH,  the  heruia, 
though  not  inconsiderable  in  size,  was  still  covered  with  tbe  tendon  of  the 
ax  termed  oblique  ]nu§de.t 

IHstiuHivt  diagnoM^  of  rMlqfit  and  dired  inguinal  hernia, — The  following 
circumstaucea,  wblch  are  brofight  tofetber  ^m  the  fi»ita  defiled  in  Ibe 
precedi[ig  pages,  or  are  inferences  from  those  facli,  will  serve  to  distin- 
guish the  two  forms  of  the  disease  from  one  another,  llie  oblique  hernia, 
when  recently  formed^  is  elongated  and  narrow  at  its  upper  part,  being 
r«>itrained  by  the  tendon  of  the  external  obli>(Ue  mu<icle.  It  is^  however^ 
attended  with  a  degree  of  fulneaa  iu  the  inguinal  canal,  as  well  as  tender* 
neiw  u|K>n  pressure  being  made  over  the  canal.  After  passing  through  the 
extttmal  abdominal  ring,  it  h  observed  to  be  directly  in  front  of  the 
spi^rmatic  cord.  The  diredt  bernia,  when  of  small  size,  is  globular  ;  it  U 
protnided  more  immediately  over  the  pubes  ;  cautea  no  fulnoAi  or  tender- 
ness in  the  canal  ;  and  the  spermatic  cord  is  nsually  behind  its  outer  aiile. 
But  the  diAtinetion  bistweun  the  two  herni(o  ailmits  of  being  made  only 
wbrn  the  diaeaae  is  recent  and  the  tumour  moderate  in  faxe  ;  fof^  when 
oblique  ingniual  hernia  is  of  long  atandtug,  and  has  attained  considerablo 
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Eeeherdiea,  fcf.,  p.  $9,  note. 
"f  Se«  *'Tf«atiM  on  RnptuteSf**  hj  Mr,  hnwrmix^  Itb  edil  p^  213,  nod  aa  etaj  by 
.  Telpeaa  in  **  Anoaki  de  Chimrgit  Fmtivaiii&  et  ^trtuig^re,**  tarn,  i,  p,  3f*2. 
M.  T^lp^an,  in  ihii  eMay  J  net  referred  to,  prapOiOS  t«  recogoife  three  v»r!«tiei  of 
init^nrat  lirrm^  vix  ,  1,  tbe  oriiiuary  form  wKidi  p«M9  straight  ihroufh  the  external 
ftbdoiDiniU  nng  ;  2,  an  duier  oblique  trsHetj,  which  pmmm  thnillgJb  ft  part  t^  the  inganial 
wottl  ;  an^l  8^  t^n  Intier  obli^iiii;  mitif  whi«li,  calerltif  the  abdamlnal  wall  otoie  to  tbe  edga 
«f  the  rt<^u«  ma^t^TJe^  ;»  dirtreted  ouiwjirrU  in  crdi^r  (o  rtafi^  tbe  ep^oing  in  the  ett^nml 
oMiciQf*  Jtitjsplp.  tU^  finit  two  fk>rm»  adverted  t*j  hy  M.  Vclpeail  h»f€  b<?CTi  densribed  in 
iW  text*  With  rc^ix-ct  to  lite  tfaini  tarict^  or  class  lOltghl  tO  be  introdticed  bj  lb«t 
iargfoii,  it  ihonld  be  obierTed  that  he  »c«mi  to  Ka?e  beca  led  %o  propow  It  bf  tbo 
dtMOTatioa  of  »  iicgle  aas«^ikn  ex&oapje  of  internE^l  hernia  in  tbi;  feinsl^^ 


^ritsr.^    aT.^;3r    fF 


Mul  tli*  •(2:1^  i^iTjLSi^zr-*   v:Z  b»  i:«3ii  at  ^t 

'^-Bftcilj,  &.*.  i*^  LiVTTL^  -o>.      T>  ainB:iit;fiii&  i^  «:^!^k^  t^  fiparfoB  of  the 

th«  nj/^^vr  tzri  o[  itit  bef^ik.  &■»!  cxxoob^  ^iynvavM  bietov  tk»  external 
fitt^  If,  CA  ^riarr-^ri:*!,  tLe  isziaare  ATai  be  Mcgnif  li  to  be  at  the 
U^'iAJt^i  rj^^fz.:Lz^  iLr:  cxTviom  d  a  itw  fibres  of  ia  arcsatemee  will 
ail/^v  a  tn1tr:^r.z  H:'>:arioo  for  dke  K-flwrrf  wt  of  t^  keoua ;  bat  i(  as 
{f^>^ai]j  La;^t^*.  t?.^  «eat  of  tie  fSriemre  aboold  prow  to  be  biglfter  vp, — 
ir»  0«4  u.^rtisjk^  c:a:.«I  or  ai  t*ke  iLtcrikal  rin;^, — tbe  apobearasis  of  tbe  external 
tAAu^nn  u  Vt  >^  en:  thro-gL  orer  the  guiaa,  and  i3tte  lover  c*ige  of  the  in- 
t^rr*al  mnH^*f^,  t^utz  of  vLi:h  eommv&ij  oonidnitea  tike  stnctwe,  k  then  to 
\t*i  t\'\:\t\tA  ou  a  'iir^^ctor  iD«iL:ii^t€«J  bcoeath  them. 

In  th*s  rfp",TA\ioft  ifi  ji.::4te«l  iij  the  U»t  paragraph,  the  aae  of  the  beniia  is 

ut^tyf^t-A   X/t  \az  left  uri..jeD*:d, — the  coor^  vhich  it  is  best  to  adopt  wheo 

lh«    niricitirH    ia    txt^rual   to    that    membraDe,      OccaaoDallT,   howeyer    it 

hti\f\>trun  i)iJ%X  th«5  *ac  ili^Xf  l^  the  caase  of  the  coDstriction.     When  this  is  the 

Ci%tm,  (ft  when  from  %fAttf.  other  reason  the  sorgeon  is  unable,  after  aoch  an 

o[*#Taliori  an  that  aU^ve  ijoticed,  to  replace  the  hernia,  it  becomee  necessary 

Uf  lay  th«  nh':  of>#;fi,  in  order  to  diride  the  coDstriction  at  its  neck.      When 

tho  tucmou  required   in  the  laAt-mentioijed  step  of  the  operation   is  being 

fna/l*%  tlie  f.y'M^w^inc  art-ry  in  not  to   be  overlooked.      From   the  position 

y»h\ih   that   v^hwjI   hohJn   with   renpect  to  the  oblique   and  direct  fomw  of 

hi^rnia  n^\n-<.iiv*'\y,  it  nec<^>fKarily  follows  that  an  incision  outwards  through 

tlio  ni'ck  of  iho  %iui,  in  the  former  vajiety  of  the  disease,  and  inwards  in  the 

hitUir,  would  ho  fn-t^  from  rink  on  acc^junt  of  the  artery  ;  but,  inasmuch  as 

Ihn  ohliijiiu  hernia  i»  liahlo,  in  time,  to  assume  the  appearance  of  one  nri- 

iiiurily  diim^f,  and  a  want   of  cert^iinty  as  to  the  diagnosis  must,    on   Siis 

aerount,  *^x\ni  in  certain  caMeH.--aM,  moreover,  it  is  advantageous  to  pursue 

onn  eouTHM   whii^h   will    ho    aj)j)licabl«    in    every  case, — the    rule    ffenerallv 

iidoj.tMd      by     Mur^eijnH     in     all     operations     for     inguinal     hemiW      is     to 

I'Hiiy  lh.«   iui^iMion   through   the  neck  of  the  nac  directly  upwards  from  its 

middle. 


FEMOlLiL    HEUNU.     CPPER    PABT    OF    THIGH,  lOll 


OF   THE    FAETB    COKCEBNEtV    IN    FEMORAL    HERIOA, 

The  b^TQiA  di8tiiigiii»lied  ns  '  feDionil '  leavea  th^  abdomen  At  the  groin, 
uoder  tlie  margiu  of  the  broad  abdoiuitial  mua^lDSj  a.ui\  upon  the  auterior 
border  of  the  Kip-boue,  immediately  at  tbe  ititiar  side  of  the  lai^e 
femoral  blood- vessels*  After  pnaslng  downwards  for  about  tm  inoli  or  l&s»y 
the  hernia  turns  forwards  to  the  fore  part  of  the  thigh  at  the  saphenotiB 
opening  in  the  faacia  lata  ;  and  when  it  has  reached  thia  poiut  the  swelling 
tnay  bt)  ft-dt  and  Heen* 

The  ntuMolas  of  the  abdomen^  b«neatb  tHe  edge  of  which  the  fomonl 
Kenda  escapes,  ar©  represtinted  by  the  aponeurotie  band  of  the  external 
oblique  rauaclej  whicb  is  commotjly  known  aa  Poupart's  ligatneut,  but 
which,  in  connection  with  the  fermoral  hernia^  m  named  the  ffmuntl  or 
€rur<il  arcK  Extending  from  the  anterior  Hup^rior  iliac  jipioe  to  the  pube», 
this  band  widens  at  ita  inner  etid,  and,  inclining  or  folding  backwiinlf},  i^ 
Bxod  to  a  p^^rt  of  the  pectineal  line,  aa  Wi41  m  to  the  pubiii  spine  of  the 
hip-bone.  The  Bmoll  triaugrdnr  portion  attached  to  the  pectineal  liue  ia  known 
tm  Gimbernat's  ttgament  (Hey).  The  outer  edge  of  this  part  is  eoncave  atid 
aharp  ;  with  other  itructurea,  to  be  presently  described,  it  forms  the  inner 
boundary  of  the  aperturo  through  which  the  hernia  dencenda*  The  breadth 
and  strength  of  Gimberimt^a  Itgawent  vary  in  different  bodies,  and  with 
itit  breadth  the  ai^  of  the  opening  which  receives  the  hernia  will  likewise 
vary. 

The  space  comprised  between  the  femoral  arch  and  the  excaratad  marj^in 
of  the  pelrifl  is  occupied  by  the  conjoined  pf^oaa  and  iliiLCua,  with  the  ante- 
rior crural  ner?e  between  tboae  muaclefi,  and  the  external  iliac  artory  and 
vein  at  their  inner  side,  Upon  these  struct n res  the  faacii  which  lines  the 
Abdomen  is  no  arranged  aa  to  close  the  cavity  against  the  escape  of  any 
part  of  the  viscera,  except  at  the  inner  t-ide  of  the  blooil-ves'^eK  But  the 
arrangement  of  the  parta  situate  thna  deeply  (towards  the  cavity  of  the 
ab^lomen)  will  be  moat  conveniently  entered  upon  after  tboi»e  nearer  to  the 
surfacfi  Hball  have  been  examined.      To  this  examination  we  now  proceeds 

The  gent^ral  dispoBition  of  the  suptrficiai  fascia  met  with  on  removing  the 
common  integument  from  the  groin  has  been  described  (p«  292).  tn  oon- 
nection  with  the  present  subject  it  will  be  enough  to  mentitm  the  following 
facts.  The  deeper  layer  of  this  structure  adherer  closely  to  the  edge  of 
the  tiphenoua  ope^ning,  and  the  careful  removal  of  it  m  ntK^esHary  in  order 
adequately  to  diiplay  that  aperture.  Where  it  masks  the  aaplmnous  open- 
ing, the  deep  layer  of  the  superficial  fascia  supports  some  lymphatie 
gland%  the  elTeniint  vessels  of  which  pans  through  it ;  and  the  small  por- 
tion of  the  mem  bran  e  so  perforated  i^  named  the  crihri/inrtn  /tssem^  The 
superficial  and  the  deep  faacifie  adhere  together  along  the  fold  of  the 
gfoin  likewise  ;  and  this  connection  between  the  two  membranes  serves  the 
purpose,  at  least,  of  drawing  the  integument  the  more  evenly  into  the  fold 
of  the  groin,  when  the  limb  is  bent  at  tlie  hip-joint» 

By  Scarpa  the  deep  layer  of  the  superficial  faiKda  which  eov<*r^  the  abdomen  was 
denjcribed  u  an  coianalion  fnsm  the  fajicia  lata,  extended  upwardi  ever  the  extismal 
oblique  mui}<:le.*  Bot  difiecent  mode*  of  viewing  the  contiDuliy  of  such  stnictnrea 
depend  very  much  en  the  manner  of  conducting  the  dit^eciien.  In  llii«  prt^M^nt  oaitew 
for  example,  the  l^da  may  be  «aid  to  proceed  from  above  or  from  IkIow,  accord  iug 
as  the  p^lf  are  di&fiected  rxom  the  abdomen  downward^  or  from  the  thigh  upwards. 

*  k  Traatlsa  en  Hemm,  Iran^lated  b^  Wiftbaii,  p.  24T. 
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8iic!i  «]ifferenfc,  hf>wftTer,ii  no  mort  th»a  u  t^crbal  one,  I  lie  toftt^ml  tw&t  being  mcftlj 
Ihttt  iLe  two  membAiies  stq  comtieeie4  togettici  along  Uie  groin, 

Tbs  lepKimtion  of  the  faseia  lata  into  two  pftrts  at  the  sApbenoui  opeti' 
iitg,  and  the  positioti  luid  conueciioDa  of  ejich  pftrt,  hnviug  been  deacribeci  m 
detfti],  ouljT  ft  lew  pornU  in  the  arraDgemetit  of  tUi«  tuembrane  will  be 
uotlood  in  this  place.  At  thts  lower  end  of  the  suphenoui]  opening  the 
iliac  difision  of  the  fa^^cift  b  coDtintious  with  the  pubiis  by  &  well-defined 
ctirvad  taaryiQ  imiuediftt^ly  ^bove  which  the  sajihriiou»  Tetn  ends  ;  abore 
tbe  opening  a  poinUid  cornu  (fjilciforui  process — Bums*)  of  the  same  por- 
tion of  the  fa^ia  extoudiug  mwarda  in  connection  with  tbe  femoral  arch 
1  caches  Giuibernat*s  ligamept  ;  ami  in  the  intorval  between  the  two  potnta 
now  referred  to  (i\  f^,  from  the  np[)er  to  tbe  lower  end  of  the  Baphtmous 
opening),  the  iliac  portion  of  tlie  fascia  lata  blende  witb  the  e«nbjacent  sheath 
of  the  ftjinoml  re^sels  as  well  aa  with  the  ftuperficiaJ  fascia.  The  pubic  part 
of  the  fascia  covers  the  pectin eua  muacle,  and  b  aitjiched  to  the  pectiueat 
ridge  of  the  hip  bone,  limned uitely  below  the  femoral  arch  the  iliac  and 
pubic  portiuQs  lie  one  befoFe^  the  other  behind,  the  femoral  blood-veaflela  and 
tUi^ir  aheath  :  tliey  occupy  the  aaoie  position  with  respect  to  the  femoral 
hemia, 


Fig.  711, 


Fig*  711  — This  Gboiji  or  the  Eiont 
SuiB  t>i^icTEi>  SO  as  TO  Diafl.lf 
¥HB  Blip  FavoAAL  Aaon. 


If  the  eater  part  of  the  feDioral 
arch  -f  V,  f»&rt  of  the  tendon  ef  tbe 
externa]  obliqae  mascle,  Jnclufnug 
the  fumorai  arch,  anrl  ilIbo  the  uiBer 
CijtuFtin  of  the  extemni  inguinal  nog, 
pn>](wtiDg  through  which  is  seen  A 
pcrrtion  of  the  sporioaLlc  ei>rd  cat ; 
%  the  femoral  arch  at  Its  iusettioii 
into  the  spine  of  tbe  pubie.  The 
fibiies  Qiit^itte  tlie  numeral  are  ih^^sd 
of  Gim1>emat's  HgnmeDt  ;  3^  Ihe 
outer  part  of  the  femaral  sheath  ;  4| 
the  speTTuntic  cord^  &fter  baTiog  per* 
foratod  the  fascia  transrefaslis ;  5, 
I  lie  deep  femoml  arch — its  inner  end, 
where  it  is  fixed  to  tht  pnbii;  % 
interna]  obhrjne  miiacie;  7,  tmnE- 
Tsraahs,  Beneath  the  luwer  ei\^  of 
this  muBOle  is  teen  the  trauafersFiIis 
fi^eii^  which  eoatinnes  into  the 
femarsl  (»heath  nndertho  deep  femoral 
arch  ]  8  J  coo  joined  tendon  of  tlie  in- 
ternal oblique  and  tmiiRTersalia  mnscles |  S^ a  band  of  tendinoas  fibrea  directed  upwards 
behioii  the  Mxt^mal  ahdoniinoJ  ring. 


For  an  account  of  tbe  soperficial  arteries  and  veins  which  ramify  in  th© 
integument  in  tbe  neigbbourhood  of  tbe  groin ^  iiee  pp.  437  and  475. 

*  Edinb*  Med»  and  Swrg,  JoomaV  ^ol.  ii.  p.  263,  and  fig,  % 

la  tbe  first  erlition  of  Hej's  Practical  Obserrstions  in  Surgerj,  the  npper  end  of  tbif 
proocss  of  the  faaciii  wa»  name^l  the  **  femoral  ligament  ;^*  and  ttlnee  tln;n  sereral  aoat^>' 
mists  bare  dietingu^ahed  the  same  part  oa  *^Hey'a  ligament."  But  Mr.  Hey  dropped  the 
designation  tn  tbe  sabftequi^at  editions  of  the  same  work,  and  there  scoinfiL  no  good  reiiiton 
fnr  oontinning  tt.  Compare  the  original  edition  (1S03),  p.  1&]|  and  plate  4^  with  the 
third  edition  (ISlI),  p.  147^  and  ptatca  4,  5^  and  6i 
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The  ftntenoT  or  iliiko  pari  of  the  fnacia  l&ta  beiug  turned  aside,  the  sheath 
o/  the  ftnwral  i^itsi^h  will  be  in  view*  TJie  eheath  is  divi<]ed  by  septa,  ao 
that  each  vessel  k  lociged  in  a  separate  oompartmeDt,  and  the  vein  is  sepa- 
ratcid  by  a  thin  partitioti  from  the  artery  on  one  Hide  and  from  the  short 
canal  for  the  lymphatics  on  the  other  aide.  Along  the  thigh  the  sheath  ia 
fille^l  by  the  artery  and  vein,  but  bahiud  tho  femoral  arch  it  is  widened  at 
the  inner  aide.  Here  il  is  perfarateti  for  lymphatic  vesaels,  and  on  this 
account  is  said  to  be  "  cribriform.  "*  Thk  inner  widtjr  part  of  the  sheath 
r^c^ic'es  the  femoral  hernia  \  and  in  connection  with  the  anatomical  de-* 
ieription  of  that  diBea^  it  is  dedguateti  the  femoral  canal  At  its  upper 
end  the  aheath  of  the  vee^ls  is  contiuuouii  with  the  lining  membrane  of 
the  abdomen — with  the  fascia  trant^rersaliii  at  its  fore  part,  and  with  the 
fascia  iliaca  behind. 

Wh>  n  the  femoral  arch  it  being  removed  it  will  be  found  that  a  bundle 
of  5lrres  Hprmging  from  its  untler  surface  outside  the  femoral  vea^els, 
extendi  across  the  fore  pari  of  the  feniural  sheath,  and,  widening  at  its 
inner  end,  is  fixed  to  the  pectineal  line  behind  Gimbernal^s  ligament. 
This  fibrous  band  is  known  as  the  deep  Jevictal  arch.  Connected  with  the 
^me  part  of  the  bone  is  the  conjoined  tundon  of  the  internal  oblique  and 
transverse  ninscles  ;  the  tendon  lies  before  the  attachment  of  thtt  deep 
femoral  arch.  In  many  cases  the  last-named  structure  is  not  strongly 
marked ;  and  it  may  be  found  to  blend  with  the  tendon  of  the  muscles 
just  referred  to.      Not  uii frequently  it  is  altogetiier  wanting^ 

Attention  may  now  be  directed  to  the  internal  surface  of  the  abdomen. 
When  the  peritoneum  has  been  remoired,  it  wiU  be  observed  that  the  fa^ise 
lioing  th#  cavity  form  for  the  most  part  a  barrier  against  tho  occurrence  of 
hernia  ;  for  ontaide  the  iliac  tc^pIb  the  fa«^cia  iliaca  and  faicia  transversalia 
are  ootttvnuons  with  one  another  behind  the  femoral  arcJi.  These  fsacife 
are^  in  fact,  btit  parts  of  the  same  t»embraue»  to  which  different  natnes 
are  a^gned  for  the  conyenience  of  doacrtption,  just  as  distinctive  names 
are  applied  to  portions  of  ihe  same  artery.  But  where  the  iUac  artery 
aucl  Tein  occur^  the  arrangement  of  the  laaci»  is  dlfierent.  The  TeasfLs 
tmt  upon  the  fascia  iliaca  ;  and  the  membriuim^  initesd  of  joining  at  an 
angle  as  eke  where,  are  continued  into  the  sheath  of  the  Teasels  in  the 
manner  above  described,  f 

Tbd  sheath  is  closely  applied  to  the  artery  and  Tein,  so  that  in  the 
n&tural  or  healthy  state  of  the  parts  there  is  no  iipoce  left  for  the  formatiou 
of  a  hernia  in  the  compartments  which  belong  to  thu^e  vessels  ;  but  at  the 
inner  side  of  the  blood -vesstds  will  be  found  a  depression  which  is  occupied 
but  partly  with  the  lymphatLcSp  This  is  the  femoral  ring,  the  orifice  of  tho 
femoral  canal, 

Ftm&ral  rin^. — Afler  the  removal  of  the  peritoneum,  this  opening  is  not 
at  Erst  distinctly  discernible,  being  covered  with  the  laminated  membr^ine 
(subserous)  wMch  interventj^s  between  the  peritoneum  and  the  walln  of  the 
abdomen^     That  part  of  the  membrane  which  covers  the  ring  was  found  by 

•  fiie  wqrd  •^eribrifonij"  being  appUud  to  thb  paH  m  w«ll  am  to  the  Ijtycr  of  the 
taper6cial  Iwoia  stretched  AC!ruBa  the  capbenooa  ap«tiiBg»  the  %^o  sirnt^inr^m  i^re  diffltn^ 
fnifthsd  in  the  folbwf eg  maanf t  ; — the  former  it  kaawn  is  the  «ri  briform  portii^a  of  tbo 
diaklh  of  tha  vnnk,  while  to  the  Istt^r  i:t  ^aligned  the  nsme  of  cribrifoi-iii  hssim, 

t  Some  saatotaltli  describe  the  ebe&tb  of  the  veiicli  m  Montis ued  down  from  tbe 
iiieiDbrait6§  ia  the  abdometif  vbile  otbtrs  regard  it  iks  se  eamiiation  trQm  the  f&scm  of  the 
tbi^h,  but  Clin  tin  Doua  wilb  the  abdeminal  fsseui.  As  tbit  diOereuce  in  the  manner  ef 
Tiewing  the  sti^acrtare  in  qaeation  da€S  iKii  ill  tor  the  ta&^  in  Mtj  WAy,  it  is  qaite  immaWrU^ 
whiofa  ol  the  niodes  of  daKriptinn  u  adaptod. 
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Cloquei  to  possew  io  some  caaes  considerable  density ;  and,  firom  being 
the  only  barrier  in  this  situation  between  the  abdomen  and  the  top  of  the 
thigh,  it  was  named  by  that  observer  the  crural  septum  (septnm  cmrale). 
But  this  structure  is  no  more  than  areolar  tissue  with  enclosed  fat»  and  it 
forms  oftentimes  but  a  very  slight  partition.  On  clearing  it  away,  the  ring 
is  displayed  (fig.  346).  It  is  a  uarrow  opeuing,  U8iially  of  sufficient  size  to 
admit  the  end  of  the  forefinger ;  the  size,  however,  varies  in  different 
caaeSy  and  it  may  be  said  to  increase  as  the  breadth  of  Gimbemafs  ligament 
diminishes,  and  the  conven^e.  It  is  larger  in  the  female  than  in  the  male 
body.  On  three  sides  the  ring  is  bounded  by  very  unyielding  structures. 
In  front  are  the  femoral  arches  ;  behind  is  the  hip-boue  covered  by  the 
pectineus  muscle  and  the  pubic  layer  of  the  fascia  lata  ;  on  the  outer  side 
lies  the  external  iliac  vein,  but  covered  with  its  sheath  ;  and  on  the  inner 
side  are  several  layers  of  fibrotis  structure  connected  with  the  pectineal 
line— namely,  Oimberuat's  ligament,  the  conjoined  tendon  of  the  two 
deeper  abdominal  muscles,  and  the  fascia  transversalia,  with  the  deep 
femoral  arch.  The  last-mentioned  structures — those  bounding  the  ring  at 
the  inner  side — ^present  respectively  a  more  or  less  sharp  margin  towards 
the  opening. 

Femoral  eatud, — From  the  femoral  ring,  which  is  its  orifice,  the  canal 
continues  downwards  behind  the  iliac  part  of  the  fascia  lata  (its  falciform 
process),  in  front  of  the  pubic  portion  of  the  same  membrane,  and  ends  at 
the  saphenous  opening.  It  is  rather  less  thau  half  an  inch  in  length  ;  but 
in  its  length  the  canal  varies  a  little  in  different  cases. 

Blood-vessels, — Besides  the  femoral  vein,  the  position  of  which  has  been 
already  stated,  the  epigastric  artery  is  closely  connected  with  the  ring,  lying 
above  its  outer  side.  It  not  unfrequently  happens  that  the  obturator  artery 
descends  into  the  pelvis  at  the  outer  side  of  the  same  opening,  or  imme- 
diately behind  it ;  and  in  some  rare  cases  that  vessel  turns  over  the  ring  to 
its  inner  side.  Moreover,  an  obturator  vein  has  occasionally  the  same 
course  ;  and  small  branches  of  the  epigastric  artery  will  be  generally  found 
ramifying  on  the  posterior  aspect  of  Gimbernat's  ligament.  In  the  male 
body,  the  spermatic  vessels  are  separated  from  the  canal  only  by  the  femoral 
arch. 

To  the  foregoing  account  of  the  anatomical  arrangement  of  the  parts  con- 
cerned in  femoral  hernia,  may  be  added  certain  measurements,  showing  the 
distances  of  some  of  the  most  important  from  a  given  point.  They  are 
copied  from  the  work  of  Sir  A.  Cooper  :* — 

MALK.  rEMALS. 

From  the  sympLvBis  pubis  to  the  anterior  spiue  of  1  ,..  .    ,  ^     .    .  ^ 

the  ilium         .         .         .         .         .         .         .  1 5J  inches    ...6     inches. 

From  same  point  to  the  middle  of  the  iliac  vein     .     .     2|       „       ...  2f     ,, 
,,  to  the  origin  of  the  epigastric  artery     3         „       ...  Sj      „ 

,,  to  the  middle  of  the  lunated  edge  )  , 

of  the  fascia  lata         .         .         .  )  ' 


n 


„  to  the  middle  of  the  femoral  ring    .     2^       ,,       ...  2|     ,, 

Descent  of  the  hernia. — When  a  femoral  hernia  is  being  formed,  the 
protruded  part  is  at  first  vertical  in  its  course  ;  but  at  the  lower  end  of 
the  canal,  after  the  passage  of  about  half  an  inch,  it  undergoes  a  ch^inge 
of  direction,  bending  forward  at  the  saphenous  opening ;  and,  as  it 
increases  in  size,  it  ascends  over  the  iliac  part  of  the  fascia  lata  and  the 
femoral  arch.     The  hernia  thus  turns  round  those  structures,  passing  from 

*  On  Crural  Hernia,  p.  5. 
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L  l>e1liod  tliem  to  their  anterior  sarfaoe*  Within  tli©  eanal  the  hernia  ia 
^^K^ery  stmalJ,  bein^  constricbed  by  th^  unyieMiog  struciiiree  whi<;h  form 
^^P'ih&t  paAUj^e  ;  but  when  it  Uas  pa^tnl  beyond  thv  sapbeaoiut  opeiiiugf  it 
ealaiget  in  the  loosu  fatty  lay  en  of  tbe  groin  ;  and,  a^  the  ttimour 
increMes,  it  ei.tciid»  outwaixlH  in  the  grohi  towards  the  iliiie  spitie  of  the 
hip-booe.      Heuoe  it«  greateat  diameter  ia  tr&uster^e* 


Pip,  712* — Yttw  L>F  in%  BiiATioif  Of 
THi  Vi$^]£i,i  {»f  rut;  Gaot?s  T^  A 
Fekoiul    Uaatiiiy    kc*   (from    E* 

lit  tb«  upper  part  of  the  figoi^  a 
portlao  of  the  flat  miiatilefl  of  th» 
alfdomeu  J  tail  been  renioved,  dltplaying 
In  part  the  lnuiavetsalui  fascia  and 
pertConeal  lininj;  of  tbe^  abdomen  f  m 
ibe  low«r  the  fkscia  lata  of  Hie  tbigb  ti 
ia  part  removed  aod  the  aheaih  of  the 
fetaon^  Teoeli  opened  i  the  au;  of  tbe 
iJtmoral  heruial  ttuDoar  has  also  been 


Fig,  712, 


y 


rT\\ 


—v^  ^"> 


:^ 


i&i 


Ot  aatenor  sep^nor  spmoiMr  pmeesa 

of  th«  ilmm  ;  b^  hpaneuto^h  of  the  ez^ 

tcfnal  obtiqae  maede  above  the  eiter* 

Hal  ingoiQal  aperture  ;  c,  tbe  abiiotni" 

Bftl     p«ritQaeura    aad     foacia     trans-' 
[  w^tvklh  ;   d,   tbe  iliaa  portion  of  the 
0i>  lala  near  the  upbenic  opening  ; 
1 1^  iac  of  a  femoral  hernia ;  If  poiuta 

to  lh«  femoral  artery ;  2,  femoral  Teln 

it  the  ptaee  where  it  le  joined  by  the 

iiphink  f  «ia  ;  3«  epigaatrre  artery  aaid 

-Ilia  ]M«iiif  up  towards  tbe  hkvk  of 
i|he  re^iu  tneBeTe  ;  -I-,  placed  upon 
llhe  apper  part  of  tbe  femiiital  vein 
i<«tii«e  below  the  eommoa  trnnk  ef  the 
h#pigaitrie  and  an  aberrant  oltarator  artery  ■  the  ktUr  artery  is  ae«n  in  tbia 
f  tJoae  foi  the  vein  and  between  ii  and  tbe  neck  of  the  hernial  tumour* 


M 


t  to  ] 


Coverin^M  of  the  htmia, — The  sao  which  ia  pushed  before  the  protruded 

TiiCUfl,  ia  derived  from  the  ext(?riial  foR&a  of  the  peritonoum  ;  e^eept,  how- 

erer,  when  the  cord  of  the  obliterated  umbilical  artery  is  placed   outside  tta 

oi-dinary  poaition,   in   whioh  case  the  i^rons  membrane   furnishes  the  nao 

fmm  ita  iiitemal  fosaa.      After  the  aae»  the  hernia  carries  before  li  the  aub* 

■eroas  membrane  (aeptmn  enirale  of  Cloquet)»   which  coders  the  femorfil 

r  fing,  ftud  tike  wise  an  elongation  from  the  sheath  of  the  femornl  vesseljk 

tThe«a   two   slrncturas  oombined    CQUfttitute   a   single  Terj  thin   coytfring^ 

fltnoim  as  the  fatcia  propria  of  the  hernia  (Cooper).      It  aoniptiraes  happess 

I  tliat  the  hernia  is  protruded  through  an  opening  in  the  sheath,  whitsh  there* 

fore  in  that  eTeut  do«a  not  contribute  to  form  the  fa^icia  propria* 

DiapwMis, — ^Faa^ing  o^'er  the  general  symptoms  of  abJominal  hernia  «nd 

I  tbe  meamft  of  funning  th«  diagnoHie  between  a  hernia  and  several   other  dis- 

'  «aat.'S  with  which  it  ia  Uahlo  to  lie  coufoundedj — subjecta  whieh  fall  within 

the  provinoe  of  trfatiiKjs  on  practical  surgery j — the  obaenratiuna  to  be  made 

in  this  plA€e  cnay  be  limited  to  the  ati:itomioal  circa mataiioea  which  charao 

r  lertae  femoral  hernia,  and  serve  to  distingui«ih  it  from  the  inguinal  form  of 

the  ootnpiaint.      When  the  ingniJial  hernia  de^^enda  to  the  scrotum  or  to 

the  Ubium  pudeudi,  and  when  the  femoral  hernia  extendi  lonte  diatanoi 
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outwards  in  the  groin,  no  error  in  diagnosis  is  likely  to  arise.  It  k  only  in 
distinguishing  between  a  bul)ofiocele  and  a  femoral  hernia  of  moderate  siie 
that  a  difficulty  oocurs.  The  position  of  the  femoral  hernia  is,  in  most 
oases,  ohsracteristio.  The  tumour  is  upon  the  thigh,  and  a  narrowed  part, 
or  neck,  may  be  felt  aiuking  into  the  thigh  near  its  middle.  Beaides,  the 
femoral  arch  is  usually  to  be  traced  above  this  hernia,  while  that  band  is 
lower  than  the  mass  of  a  tumour  lodged  in  the  inguinal  canaL  At  the 
same  time  the  inguinal  tumour  covers  the  femoral  arch,  and  cannot  be 
withdrawn  from  it  like  a  femoral  hernia,  when  it  has  turned  over  that  cord. 
Some  assistance  will  be  gained,  in  a  doubtful  case,  from  the  greater  facility 
with  which  the  tumour  emerging  at  the  saphenous  opening  admits  of  being 
circumscribed,  in  comparison  with  the  bubonocele,  which  is  bound  down  by 
a  more  resistent  structure — the  aponeurosis  of  the  external  oblique  musde. 
Other  practical  applications  of  the  foregoing  anatomical  observations  come 
now  to  be  considered. 

The  icucis, — During  the  efforts  of  the  surgeon  to  replace  the  hernia,  the 
thigh  is  to  be  flexed  upon  the  abdomen  and  inclined  inwards,  with  a  view 
to  relax  the  femoral  arch  ;  the  tumour  is,  if  necessary,  to  be  withdrawn 
from  over  the  arch,  and  the  pressure  on  it  is  to  be  directed  backwards  into 
the  thigh. 

The  operation, — ^The  replacement  of  the  hernia  by  the  means  just  adverted 
to  being  found  impracticable,  an  operation  is  undertaken  with  the  view  of 
dividing  the  femoral  canal  (or  some  part  of  it),  thereby  wideuing  the  space 
through  which  the  protruding  viscus  is  to  be  restored  to  the  abdomen,  or 
with  the  view  of  relieving  strangulation  when  the  restoration  of  the  part  is 
not  possible  or  not  desirable.  Inasmuch  as  the  manner  of  conducting  the 
operation  chiefly  depends  on  the  place  at  which  the  constricting  stfuctorea 
are  to  be  cut  into,  it  will  be  convenient  in  the  first  instance  to  determine 
this  point ;  and  with  this  object  we  shall  inquire  into  the  practicability  and 
safety  of  making  incisions  into  the  femoral  canal  at  different  points  of  its 
circumference.  As  the  hernia  rests  upon  the  pelvis,  the  posterior  part  of 
the  canal  may  at  once  be  excluded  from  consideration  ;  so  likewise  may  its 
outer  side  on  account  of  the  pobition  of  the  femoral  vein,  and  also  the  outer 
part  of  its  anterior  boundary,  because  of  the  presence  of  the  epigastric 
artery  in  this  direction.  There  remains  only  the  inner  boundary  with  the 
contiguous  part  of  the  anterior  one,  and  through  any  point  of  this  portion 
of  the  ring  or  canal  an  incision  of  the  required  extent  (always  a  very  short 
one)  can  be  made  without  danger  in  nearly  all  cases.  The  sources  of  danger 
are  only  occasional ;  for  the  urinary  bladder,  when  largely  distended,  and 
the  obturator  artery  when  it  turns  over  the  femoral  ring — a  very  unusual 
course — are  the  only  parts  at  the  inner  side  of  the  hernia  liable  to  be 
injured  ;  while  the  last-named  vessel,  when  it  follows  the  course  just  referred 
to,  and  in  the  male  the  spermatic  cord,  are  the  structures  in  peril  when  the 
anterior  boundary  of  the  canal  is  cut  into  towards  the  iuner  side  of  the 
hernia  (see  p.  624  and  fig.  291). 

Keturning  now  to  the  steps  of  the  operation  : — After  it  has  been  ascer- 
tained that  the  urinary  bladder  is  not  distended,  the  skin  is  to  be  divided 
by  a  single  vertical  inciHion  made  on  the  inner  part  of  the  tumour,  and 
extending  over  the  crural  arch.  When  the  subcutaneous  fat  (the  thickness 
of  which  is  very  various  in  different  persons)  is  cut  through,  a  small  blood- 
vessel or  two  are  divided,  and  some  lymphatic  glands  may  be  met  with. 
The  haemorrhage  from  the  blood-vessels  seldom  requires  any  means  to 
restrain   it ;    but  the  glands,   if  enlarged,   retard  the  operation  in  some 
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vH^uu  Tha  fasoia  pn^pm  of  itie  hernUf  wMck  auooeedt  ia  tJid  auV 
isiiixtfiuoiu  fi\t,  is  difftiugubhed  hy  it.i  membriiooiiA  appearance  ajid  tha 
absence  of  fat.  It  in  very  tliinj  and  caution  m  required  in  cutting  through 
it,  as  the  peritone&l  ftoc  is  immedbtelj  beoenth  :  the  two  membraneB  are 
iiidef^  iu  cunt«ict,  ex<^pt  iu  certain  casea  to  be  preBentlj  noticed,  A  fln.t 
director  Ih  now  to  he  inHinuated  between  the  bernml  mms  and  the  iDner  slda 
of  the  femord  Cfkual^  splice  for  the  lu^trumeut  being  giiined  by  pre^^aing  lU 
■moatJi  snrfkoie  Agtuifc»i  tJie  neck  of  the  henna.  On  the  groove  of  the  director 
BO  iutroduoedy  or  ^ondipr  tho  guidance  of  the  forefinger  of  the  left  hand  if  the 
use  of  the  diroetor  «hoal<l  be  diapenied  with,  the  prabe-poiuttid  bietonry  in 
paned  thTongb  the  canal,  and  the  dt^tine  Bbrouii  struct n re  of  which  it 
eonsaali  is  dirided,  the  ^dg^  of  the  knifu  being  turned  iipwanl^  and  in- 
wad%  or  directly  upwei.rd«L  By  the  former  plan  of  rebelling  the  atricture, 
the  porta  divided  are  tht>  foUawing,— vij£. ,  the  falciform  proceaa  of  the  fa«aia 
hiia  and  the  at  met  urea  fiied  to  the  pectineal  line  of  the  pubea,  natnely, 
Gimberuat^s  ligameut,  and,  it  may  be,  the  tendon  of  the  two  deep  abdominal 
mn^icleji,  with  the  faacia  trauHven^iiHB,  and  the  inner  end  of  th^  deep  femoi&l 
arch  ;  while  if  the  incLiion  be  directed  upwarJa^  the  falciform  process  of  the 
faJicia  lata  and  the  two  femoral  arches  are  divided^  The  opening  being 
anfficientty  dilated,  tho  protruded  part  ift  restored  to  the  abdomen  aa  with  the 
iaxiB^ 

But  it  may  be  found  neceaaary  to  lay  open  the  hernial  sJiC  in  order  to 
el  amine  ita  contents,  or  In  order  to  relieve  the  impediment  to  the  return  of 
the  hernia  if  that  about d  happen  to  reside  iu  the  neck  of  the  aac  iteelf.  In 
thtH  caMo  it  will  probably  be  required  to  add  to  the  vertical  incialon  already 
made  through  thy  in  teguments  and  aupcrficiol  fascia,  another  directed  out^ 
warda  over  the  in  in  our,  and  pirallel  with  the  femoral  arch.  Such  additional 
incision  is  reoilily  mode,  by  po^aing  the  scalpel  beneath  the  iutegumi>ut  and 
fat  J  and  cutting  outward^s  after  the  sliin  bos  been  pierced  with  the  point  of 
the  kjiife.  The  sac  bt^ing  now  opened,  the  hernia  knife  is  ueo*!  at  the  inner 
M^je  of  ita  necky  while  the  bowel  is  guarded  with  the  left  hand,  During  this 
j^fttoration  of  the  protruded  parts,  some  ailvsintage  will  be  galnetl  if  the 
edges  of  tba  divided  sac  Kbould  be  held  down  with  a  p^dr  or  two  of  forcepa 
m  the  haudi  of  msi  aiwlitaui. 

In  the  foregc^f  oh^flrvationi),  it  Haa  bet^u  etated  that  the  fascia  propria 
la  in  ooutftct  with  tht?  sAa  of  the  hernia,  except  in  certain  ewes.  The 
eteeptiou  la  ai'orded  by  tha  iuterpo^^ition  of  fat,  sometimea  In  eouHlrter* 
able  qnantity.  The  a^lipojie  e^nb^tunce  is  deposited  iu  the  Bubaerous  metu* 
brane  ;  it  haB  the  pecnliarity  of  ref^embling  the  fat  lodged  m  the  omentum, 
and  it  is  occasionally  s^tndded  with  stnall  cysk^i,  contatuing  a  aerouK  Auid. 
The  hernia  will  be  tnoat  readily  found  in  auch  circnmHtancea  behind  the 
inner  p^irt  of  the  ailventitioua  aubitauoe  ;  which  should  be  turned  outvrardi 
frQm  the  inner  aide,  or  cut  through. 


IIL— THE   PERIN.EUM   AND   ISCHIORECTAL   REGION, 

A  connected  view  of  the  stmeture*  nhich  occupy  the  outlet  of  the  pelvis 

bticomes  ncQeaatiry,  in  consequence  of  the  Important  surgical  operationn  occo* 

|ionally  i^^rformed  on  the  genito-uriufiry  organs  and  the  rectum,  which  are 

Dntaiiied  in  that  parL      In  the  esaminaiion  of  theae  btructurt>a,  which  it  ia 

j^ropo«<ed  to  make  in  thb  place,  attention  will  be  contined  to  the  male  bt^dj. 

The    hip>bonea   aa  they    bound    the    outlet    of    the   pelvis    are   alretidj 
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iufficieiitly 'described  (p.  97)«      TI19  anterior  porlion  of  the  iipaoe,  wbichl 

appropriAitM:!  in  the  ttrethra  and  the  peubi  is  n&nied  th<^  prrburnnk^  T^^ 
(j«rt  11  triaugitlar,  the  aitles  being  formed  by  the  si'lefi  of  the  pubic  4t%h 
tueetlng  at  the  ayiuphyAm  piibis^  while  a  line  eitendeil  betwei^it  tho  iwa 
ischial  tuberosities  represtiiU  the  base  of  the  trlauglii}.  In  wt^ll- for  dried  bodiet 
the  tliree  sides  of  the  spfi^o  ikT&  eqiml  in  length  ;  bat  c&^s  occur  m  wbidi, 
by  the  approiimatiDu  of  the  lAcbuLiiG  tubtTogities,  the  ba^  \s  Qorroired  ; 
mud  we  muf  anticipate  the  practical  application  of  the  armtomic^Ll  faot«  ao 
fmr  ^  to  state  bti^re,  th^it  thin  circumnt&nce  exercises  a  materinl  iufluence  on 
the  operation  of  lithotomy,  inasmuch  as  the  itjcibions  required  in  thai 
op^jration,  in^ite^Ki  of  being  obiittut^  in  their  direction,  mnstj  in  auob  oiraucii-^ 
stanceji,  be  made  more  nearly  straight  backwards, 

That  portion  of  the  outlet  of  the  pelvis  which  lies  behind  the  petini^iini 
may  be  uameil  the  ischio-rectal  region^  It  contains  the  eml  of  the  ractum  ; 
and  it  ia  dafinml  by  the  iBchiid  tnberositiua,  the  coccyx,  atid  the  gruat 
gluteal  masdes.  We  shall  now  proaaod  to  tho  d^Uiiied  examination  of  the 
two  parts  thus  mapper!  out. 

The  fikin  of  the  penmaum  continued  from  the  wrrotuni,  and  puriftking  of 
the  charactt'i^  it  has  on  tkut  part,  u  dark  colourdd,  tbio^  sad  ext^n^iblc;, 
loosely  connected  with  the  liubjifccunt  texturos,  and  in  the  male  body  studded 
with  criap  haira.  Around  the  atuiM,  it  is  throMrii  into  folds,  which  are 
necessary  to  allow  the  extenaion  of  the  oritioo  of  the  bowel,  during  the 
paauge  of  masaes  of  fmcal  matti.r  ;  and  along  the  middle  of  the  perin!^um 
the  median  ridge  or  raphe  of  the  scrotum  is  cou  tinned  back  wards  to  the 
uini*      By  thla  mark  upon  the  rikin,  the  large  triangle  in  which  la  oottipri«ed 


Fig.  713, 


Fig.  713. — StJpaarioiAi  DiaaiCTJivi  Of  tbe  Psursr-Kuii  ahd  FARt  ai  ths  Tuitsn^j. 

a,  ■uperficial  fnsela  j  6,  nc^lerator  mnnee  j  e^  erector  peni«  ;  d,  traoaverso*  perinrei  *  ^ 
up|>er  point  of  Bpliiacttfr  ani ;  /^  the  edge  of  ibe  gloCens  rnaxiiutia  ;  1^  siiperficjlal  poriuenl 
artery  j  2,  ftuperficial  perineal  tiorte. 
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the  whole  perinxeum,  h  utibdiiriJed  into  two  equal  parts.  Ta  fm&  of  iheiie 
amalWr  apneos  tho  operations  usuallj  performed  for  gatuing  accosB  to  the 
urmarjr  bl&i)der  aro  for  the  most  part  rea  trie  ted*  The  i»km  of  the  peruisQum 
is  provided  with  nntneroui«  aebaoeoug  full  idea. 

From  the  ntuiiolea  of  the  perinfctim  the  akia  is  separated  hf  areolar  tiastie 
and  fati  exoepi  iti  the  neigh  boiirhood  of  the  arniB,  where  the  upMncter  of 
the  bowel  in  immodiAtdy  in  contact  with  the  in  teg  u  to  en  t.  The  deeper  port 
of  the  fatty  aubeutatieoua  membraue, — -the  s^tpetjkitit  fascia  (p*  25Q)| — 
tnkitig  OD  a  fibrous  appearance,  haa^  in  a  great  measure,  the  ?ame  arrange- 
meut  ami  characters  as  the  correRponiliDg  etructure  of  the  groin.  With  that 
membrane  the  layer  is  continuous  in  front  through  the  Bcrotnrnp  but  at 
other  points  it  is  couBne^l  to  the  periofeum,  being  fixed  lateniUy  to  the 
sideft  of  tile  pubic  arch,  while  it  m  continued  poH terror ly,  beneath  the 
sphincter  ani  and  in  front  of  the  rectum,  iuto  the  deep  periuesl  fascia* 
II  ifl  in  oonseqnence  of  the^e  connect  ions  of  the  stiperficial  fascia,  ihitt 
ftbaeewea  do  not  attain  a  large  size  in  the  perioiuotn,  and  that  nrinu  tffused 
in  consequence  of  rupture  of  the  urethra  does  not  extend  backwards  to  the 
rectum  or  outwsrds  to  the  thigh,  but  eontinttes  forwards,  and,  if  an  outlet 
fir  its  escape  should  not  be  afforded  by  the  surgeon,  reaches  successively 
the  scrotum,  the  penis,  and  the  groin  above  Pouparf's  iLgament,  In  eitreuie 
(THioo  the  extravasated  fluid  would  spread  from  the  pof^ttion  last  mentioned 
OTer  the  anterior  part  of  the  abdomen  and  eyen  to  the  thorax,  its  extension 
downwards  to  thu  thigh  being  restrained  by  the  attachment  of  the  super^ 
ficial  fascia  altmg  the  fold  of  the  groin. 

Fig.  714. 


Pig.  7U,"Dixi«ia  DtsasoTiot  or  tas  PiaiaijtFM. 

The  penseal  mniK:1ps  hsre  bees  r«mOT«d  snd  sbe  the  fat  in  the  lAdtie^rsat&t  f««s :  tt, 
laperfieisl  fssda ;  b^  seeef enter  urtmi? ;  c^  eras  p«ma ;  cff  llie  belb :  t^  truuigul&r  1  la- 
ment of  the  niethra  ;  /,  hvi^iot  atii ;  g^  RphmcLc-r  ;  A,  tulseroalij  ef  the  iicbjQiii ;  k,  gluU^UA 
maniniaH ;  *,  Coiqter  s  gliMiiI  of  tlie  h(i  side  ;  1,  padic  arteiy  ;  %  «aperfieial  perianal 
arterr  and  aerre.  Tbe  inferior  hsomorrhold&l  arteritis  and  the  sHerj  ef  tht  bulb 
lTk<?wi«e  il»ci»n. 
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The  musdes  brought  into  view  by  the  remoyal  of  the  saperfioial  fiuda  m, 
on  each  side,  the  accelerator  urinee,  erector  penis,  and  transYerstui  perinsi. 
Between  these  moscles  is  a  depression,  in  which  aooess  may  be  gained  to  the 
membranous  part  of  the  urethra,  without  wounding  the  erectile  tissaes  of 
the  penis, — viz.,  the  corpus  spongiosum  urethr»  with  its  bulbous  enlarge- 
ment on  the  one  hand,  and  the  cms  of  the  corpus  cavemosum  on  the  other, 
oovered  respectively  by  the  accelerator  uriusB  and  the  erector  penia.  Along 
this  depression  is  placed  the  superficial  artery  of  the  perinsBum,  with  the 
accompanying  nerve,  and  the  transverse  artery  crosses  behind  it ;  at  the 
bottom  of  the  depression,  after  the  muscular  structure  has  been  turned 
aside,  the  deep  perineal  fascia  is  met  with. 

The  last-named  membrane,  d^p  perineal  or  suhpvhic  fcucia  (p.  260),  fills 
the  upper  part  of  the  subpubic  arch,  and  is  therefore  necessarily  triangular 
in  shape.  It  consists  of  two  lamiosB  of  fibrous  membrane,  the  anterior 
being  much  the  more  fibrous  of  the  two.  The  layers  are  separated  by  an 
interval,  in  which  the  constrictor  muscle  of  the  urethra  (p.  265)  is  lodged, 
together  with  Cowper's  glands  and  the  arteries  of  the  bulb,  as  well  as  the 
pudic  arteries  and  nerves  for  a  short  space.  Where  it  is  perforated  by  the 
membranous  portion  of  the  urethra,  the  fore  part  of  the  deep  perineal  fascia 
is  continuous  with  the  fibrous  cover  of  the  bulb  and  corpus  spongiosum 
urethne,  so  that  the  fascia  does  not  present  a  defined  edge  to  the  tube 
which  passes  through  it.  The  posterior  layer  u  connected  with  the  capsule 
of  the  prostate  gland. 

The  anterior  of  the  two  layers  constituting  the  deep  perineal  fascia,  is  the  struc- 
ture recognised  by  most  anatomical  writers  as  forming  the  triangular  ligament  qf  the 
vrtthra.  (Sec  especially  Camper,  Demonstrationes  Anatomico-Pathologicae.)  It  is 
pierced  by  the  urethra,  and  it  alone  interferes  with  the  passage  of  instruments  along 
the  canal. 

The  structure  next  met  with  in  examining  the  perinseum  is  the  levator 
ani  (its  fore  part),  and  immediately  under  that  muscle  is  the  prostate.  Of 
this  gland  it  is  here  necessar}'^  only  to  state,  as  material  to  the  present  ob- 
ject, that  placed  before  the  neck  of  the  bladder  (when  the  perineeum  is  in 
the  position  required  for  the  performance  of  lithotomy),  around  the  urethra, 
behind  and  below  the  arch  of  the  pubes,  and  above  the  rectum,  the  prostate  is 
supported  by  the  levator  ani  and  the  pelvic  fascia, — the  latter  descending 
from  the  pubes  on  its  upper  surface.  It  is  invested  with  a  fibrous  covering, 
and  on  this  account  the  outer  surface  does  not  readily  yield  to  a  cutting 
instrument,  while  the  proper  substance  of  the  gland  may  be  incised  with 
comparative  facility.  From  the  increase  of  its  breadth  towards  the  lower 
surface,  it  follows  that  the  greatest  extent  of  incision  from  the  urethra, 
without  wholly  dividing  the  gland,  would  be  made  in  a  direction  outwards 
and  backwards. 

The  examination  of  the  prostate  by  the  surgeon  is  made  through  the 
rectum.  It  is  only  through  the  gut  that  it  can  be  felt..  When  the  gland 
is  enlarged,  as  it  commonly  is  in  aged  persons,  the  urethra  is  raised  above 
its  natural  level  and  elongated.  But  the  augmentation  of  size  may  be 
partial,  afllbcting  one  lateral  lobe  (a  rare  occurrence),  and  then  the  urethra 
is  inclined  to  one  side  ;  or  the  middle  and  posterior  part  or  middle  lobe 
may  be  projected  upwanls  at  the  orifice  of  the  uretlira,  so  as  even  to  ob- 
struct the  escape  of  urine  from  the  bladder.  In  this  last  case  the  point  of 
the  instrument  passed  along  the  urethra,  must  be  inclined  upwards  more 
than  is  required  in  the  healthy  condition  of  the  parts,  in  order  that  it  may 
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bo  made  to  enter  the  bidder  over  the  projection  referred  io.  The  pari  of 
the  urethra  encircled  bj  the  prostato  admitg  of  considersble  diUtEitmru  For 
the  position  of  the  oemiiial  and  oth^r  openings  into  it^  reference  maj  be 
m&de  to  the  descriptioti  of  Ihe  canal  at  page  9i>l. 

Behind  the  pro&tnte  the  neck  of  the  urinarjr  blaxider  preaenta  itaelf.  Hero 
ihe  bhidder  is  bound  to  the  pubea  at  its  upper  part  by  the  peWb  fascia,  the 
bands  of  which  arti   named  ita  anterior  ligaments.       LatenLlly  the  fascia 


Fig.   715, — Tnv   Bourns   or   vns   StrsFcrBTO    Aeoh 
wriJi    Tec     AMTiudoa     Pami    or    ini     Dkicp 

la  eausequeoM  of  the  eoDneelion  between  the 
fjuciA  SDil  tJi«  fibrous  eoTcriD^  of  the  halb  Imping 
been  cut,  Ihe  p&ssag?  for  tbe   urethrm  app^ra  ft4  a 

"e.  1,  pubet  near  the  «ymphy»i*;  2^  hip-hone 
to  ita  lobemsllf ;  3,  deep  perineal  faicia — its 

itemr  iorfaod. 


Fig.  715, 


Teaches  the  organ  in  queBtion  over  the  »ide 
of  the  prostate  ;  and  an  elongatioa  from 
Hw  same  membrane  extends  from  «ide  to 
side  bettreen  the  biaihier  and  the  rectum, 
after  inreating  the  ves^icuLB  aeoilnalea  and 
Taia  defeiexiMa, 

Turning  attention  io  the  next  place  to  the  recinmf  which  occnploe  the 
irregularly  fihaped  apace  behind  the  i>erinfeumj  we  ahall  recall  a  few  partis 
cnlara  rtjspuctijjg  it.  The  lowest  or  third  division  of  the  bowel,  which 
measures  about  an   inoh  and  a  half  in  laugth,  is  directed  obliquely  back* 


Fig,  Tlfl.^Tna    Peltio  pjg  71$^ 

Vjsceeix  of  the  Mali 

E%%tt    on    tun    Lsn 

I,  lh»  Wily  or  tie  pubb 
■awn  throagh ;  %  ear- 
pui  caTemoaain  p<inia]  £', 
mrpm  ipongkmm  ;  S^ 
pnatela  l^ad  with  a 
pi^rtioD  of  the  terftior  ani 
cor^riag  Hi  ton  ptrt ;  4, 
TLTLimiy  bladdfir  *  5^  In" 
tefltuuni  rectum  ;  ^  ^mp 
perineat  hsem  —  lia  two 
Imftn  ;  7,  ^ut  «dgd  at  the  ^^, 

P«1tI«     fascia     «Et^ding  ^ 

from    the   pabe>   to    the 
back  part  of  like  prostate ; 

«aU  BeniinaU«  ;  9^  oreter. 

The  jagged  cat  ^ge  of  ihe  _  '^^  ^*A> 

pfrHluiieuin  ii  acen  p»«fllng 

o^«r  the  bladder  and  wee- 

ttun, 

wards  from  the  fore  part  of  the  proatate  to  the  anus  ;  and,  as  at  the  same 
time  the  urethra  here  inclines  forwards  with  the  penis,  the  space  between 
tlit»  two  widens  towards  the  surface  of  the  perinosnm.      Into  thia  »paoa  t 
bulb   of  the  oorpua  spongiosum  drops  down,  occupying   it   mofro  f 

3  - 
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mccorditig  as  tlie  erectile  tmsue  is  more  or  lew  dbteuded^  The  part  of  the 
rectum  mow  uudtir  ooiibidenLtion  narrows  to  its  end  under  the  iufiueiiae  of 
the  npbiucttirs.  It  in  supported  by  the  leratoree  ani^  which  are  fixed  to  iu 
sidufl^  an  J  by  the  pelf'ie  fa.^cia  oti  the  inoer  fludkoe  of  those  musdea. 

From  thisj  its  shortest  atud  tian-owe!»t  ]tart,  tbe  in  ten  tine  sweepa  into  the 
hollow  of  the  Bacnim,  ^videuiug  coiiaidenibljr  &t  tbe  »aiue  time  flo  a«  to  form 
ft  lArgd  poiick  Til  in  part,  which  in  kuovrii  as  the  second  diviaiou  of  tbe 
i-ectnni,  hm  before  it  thu  prostate  atid  the  urinary  bladder  with  tbe  aemiiial 
TeAiole>i|  aod  abore  thtie  tht  r^oto-veiiiGal  pouch  of  thts  pentoueum.      Th^ 

Fig.  717. 


Fig.  717.— Thk  Prostata  Glaud  and  Base  of  tun  BtAUDia  sxrossp  ih  teb 

VnRivtmvM. 

Besides  th^  aap^rBciul  fiv<cia  and  tlifi  p^eritie&l  maeclci,  b^  tHo  remaTal  of  which  tbe 
ipoagj  erectile  tissue  and  tlie  ei'ura  peuia  were  ua covered*  tbo  antprior  layer  of  tbe  de«p 
perineal  h,scln  wrb  cut  aw^y  m  tbe  prepftmtiDii  f&r  ihU  sketch,  luid  thai  tbe  pydie 
aHetiM  with  tbeir  briincheB  for  the  bulb,  and  Cowpcr'a  glanJfit  have  been  laid  bare.  The 
ret^iaiu,  too^  bavbig  been  dii»cct«d  from  its  conn  eel  inna  and  drawn  Wk,  Ibe  pmstale 
g^landf  the  aetDltial  veaiclei,  and  p«rt  of  tbe  arinnry  bladder  have  b^n  bronghi  Into 
tiew.  1,  fascia  tatn  coreriog  tbe  adductor  iiiii«de«  of  the  thigh  ;  2,  gluteaa  maximiu; 
3}  recrtntn  ;  4,  cms  petilii  of  left  aide  ;  &,  corpus  apongindum  urethrse ;  6,  prostate  ;  7| 
vesicnla  seminalm  and  vas  deferens  of  left  aide  ;  S,  a  amall  part  of  tbe  urinary  bladder  ; 
S,  right  dorsal  artery,  with  the  artery  of  the  bitlb  and  Cowper*«  fluud  rtating  apainpt  ths 
inner  layer  of  the  deep  perineal  fascia.  The  last- named  parta  are  at  eon^iderable  depth, 
but  the  Bi2e  within  which  it  wiva  necessavy  ta  reitrict  the  drawlngi  did  not  admit  ef  the 
apijearauce  of  depth  being  Huthoiently  represented. 

rectum  and  the  bladiler  are  in  eon  tact  ^th  each  other  only  in  the  am  all 
triangular  ^pace  intercepted  between  tbe  seminal  vessels  and  the  poritoneum  ; 
and  ill  tbia  space  the  bladder  may  be  punctured »  iu  order  to  evacuate  its 
contents.  In  performing  tbe  operation,  the  chief  guide  to  the  surgeon  is 
the  prostate.  The  instrument  is  to  bo  passe<l  forwards  into  the  bladder 
hehind  this  gland  ;  but  care  must  b©  taken  to  regulate  the  distance  from 
its  margin  J  so  ss  to  avoid,  wounding,  on  the  one  hand,  the  vasa  deferentia 
wbich  cdine  into  apposition  one  with  another  inunediately  behind  it  ;  and, 
on  the  otber  hand,  tbe  peritoneum  where  this  membrane  turns  from  one  of 
the  organs  to  the  other.  At  tbe  same  time  it  u  to  be  remembered,  that  by 
the  incli nation  of  the   trocar  to  eith^^r  side  the  seminal  vehicles  would  be 
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end  lingered*  The  part  of  tlie  intesUiio  now  mid«r  obeerrAtion  resti  agjiiust 
the  conjoiued  kvntore^  atii,  the  coc«3yx,  ttt*d  the  sj^ctiliei. 

The  iowar  end  of  the  rectuot  rt}C«ive#  bxuvdl  arteries  on  etkdh  Bide  from  the 
ptidio  I  bub  its  pnaeipiil  artery  (the  Huperior  husmorrboidul,  the  contmuatton 
of  the  inferior  mesenteric,  p.  412J  deacenda  behind  the  orgiiu  and  end« 
in  branches  about  three  itiches  froLa  tbe  imna,  which  euter  Ihe  gut  and 
aniVftomoJie  in  loops  opposite  tbe  internal  sphincter.  The  veins,  like  those 
of  the  abdomen  goDeraOy,  tire  without  valves.  The^  ve^ela  are  vQry 
liable  to  enLirge  and  become  varicose  ;  and  this  condit^iou  is  conat/^ntly 
associated  with  or  even  forma  a  great  part  of  the  disease  known  as 
h  hemorrhoid  a. 

Ischio-r^tctal  foisa. — On  each  side  of  therectnm,  between  it  and  the  iachinl 
tuberosity,  is  contained  a  considerable  quantity  of  &t,  the  npace  which  it 
occupies  bting  named  the  bchio-rectal  fos^.  Thi.-$  hollow  entanda  baok- 
warda  from  the  perinieum  to  the  great  gluteal  muscle  ;  it  m  bounded  ou 
the  inuer  aide  by  tbe  levator  ani  as  thid  muf^cle  descends  to  support  tha 
iutesttJie,  and  on  the  opposite  side  by  the  obturator  fascia  and  muHcle 
supported  by  the  hip-bone.  At  the  outer  siiZe,  and  encased  in  a  sben^th  of 
the  obturator  fascia,  is  the  pudic  artery  with  Ibe  aecotmpanying  teiiis  and 
nerve  ;  and  small  oStete  from  these  cross  the  foasa  to  DUpply  the  lower  end 
of  tb^  rectum*  Thts  pudic  artery,  it  will  be  observed,  is  about  an  inch 
a  hove  tha  lower  surface  of  the  inber  kchii,  and  at  the  same  time,  by  it^ 
poftitjon  under  that  prominence  of  the  boue,  it  is  protected  from  injury  by 
incisions  directed  backwards  from  the  periniBum  ;  but  in  front  of  this  pari 
(in  the  perin?eum  proper),  iuasmneh  as  tbe  vassal  lies  along  the  inner 
margin  of  the  subpubic  arch,  it  m  here  liabla  to  be  wounded  when  th^ 
detper  struoturas  of  tbe  perim^nm  are  incised. 

The  fossa  is  narrowed  as  it  reaches  upwards  luto  the  pelvis ;  Rucb  nar* 
fowing  of  the  space  is  the  necessary  result  of  the  direction  of  the  levator 
ant^  which  drops  inwards  from  the  fii^tcia  on  the  side  of  the  pelvis^  and  thus 
limits  the  fossa  at  its  upper  end*  ^ 


hAJ^UJj4  O  PEE  ATI  ON   OF    tlTHOT03«Y, 

The  intention  of  the  operation,  as  it  is  visually  pc^rfonned,  is  to  remova 
a  calcntns  from  the  urinary  bladder  by  an  opening  made  through  tha 
perineeum  an<l  tbe  pro><tatic  part  of  the  urethra.  The  incisiions  to  attaia 
tbis  end  are  commonly  matie  on  tbe  left  half  of  the  perinteum  :  becanxa 
tbi^  tdde  is  most  convenient  to  tbe  right  hand  of  tha  openitor  ;  but  if  tha 
siiri^^eon  Ahoiibl  operate  with  the  lt;fb  hand^  tbeu  tho  opposite  (right)  side 
of  tbe  pertiuunm  would  be  most  eonvt^tnent. 

The  position  at  which  th*5  perinaBum  is  to  be  incised  requirei  earefhl 
eousideratjou.  For,  if  the  neci^ssary  incisions  should  be  made  too  near  tha 
luiddle  line  of  the  body,  the  bullK»us  eulargement  of  the  corpua  spongiosum 
urethras  and  the  rectum  are  liable  to  be  wound eil  ;  and  if,  on  tha  other 
bftudr  the  periuteum  should  be  divided  towards  itn  outer  bouudaiy  (the 
pubic  arch),  there  i^  a  risk  of  wouuding  the  pudic  artery  where  that  vetwisl 
has  reached  the  inner  ad  go  of  the  bune,  Tbe  iuciaions  are  therefore  tj>  1j« 
made  through  tbe  area  of  the  small  perinea!  space  in  such  manner  as  to 
avoid  both  its  aidesi  Again,  aa  to  the  length  to  which  tbe  several  at  mo* 
tiiri^?!  are  to  bo  incised  : — The  integument  and  the  subcutaneous  fatty  kyer 
mu^t  be  divided  with  freedom,  becaii«e,  first,  the  skin  dot^s  not  admit  of 
iilatfttian  during  the  removal  of  tha  foreign  body  ;  aud,  secondly,  exten* 
he  stmctnroii  near  the  surface  facilitate  th 
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of  tuine,  whkli,  lifter  the  oper«ttoji^  conttautss  for  a  time  to 
th<^  blitdder.  But  the  proBtHt«  and  tli«  tie^k  of  ttie  btftdd^ir,  on  the  coo- 
tr:iry,  Arti  to  b«  iii<  i^^il  only  for  &  am  all  ext«Tit  Tb@  TeMona  for  thi»  rule 
njjiy  be  f^taled  m  follows.  By  acciininkted  eiperienoe  in  operatioua  on  the 
living  bojy,  it  bna  been  found  that  the  structures  now  undt^r  eonaicieration, 
wlit«n  Mlightly  cut  iuto^  adroit  of  dilatation^  ao  aa  to  aliovr  the  pMUge  of  a 
»toii^  of  considnraljie  aijie,  and  that  no  tinfaToiirabk  eoneteqmtiioe  f*jllows 
from  the  diUtsvt^on.  Moreover,  wbeu  thfse  parts  are  freely  divided  (cut 
through),  the  results  of  lithotomy  are  lem  favourable  tlii.n  In  the  op^- 
»ito  circuuiftUwic^a.  The  leiw  favourable  rft«ulti  adverted  to  appe:ir  to  be 
duo  to  the  greatt^r  teTid*?ncy  to  infiltration  of  urine  in  the  aubaeroai 
tihsue  of  th»  pelvis  ;  and  iho  occurrence  of  thLt  calamity  probably  dependi 
on  the  fact  that,  when  the  proatate  haa  been  fully  cut  through,  the 
bliidiler  is  at  Iht^  same  trtue  divided  beyond  the  base  of  the  gland,  and 
the  urine  thou  i^  liable  to  escape  behind  the  pel  vie  fascia  (which  it  will 
be  i>;mfmberod  U  connected  with  both  those  organ*  at  their  place  of 
junctiiHi)  ;  whereat,  if  the  base  of  the  gkud  should  be  left  entire,  the 
bladdur  beyond  ii  h  likewise  uninjured,  and  the  urine  paaaed  forwarda 
through  the  external  wound, 

The  steps  of  the  operation  by  which  the  foregoing  general  rules  are  aoiight 
to  be  carried  out  are  the  following.  The  grooved  st*ff  having  be«n  pafised 
into  the  bkdder  (and  this  tn^tritment  otigbt  to  be  of  ai  large  «i^e  as  tlie 
tirt»thr&  will  admit),  and  the  body  or  the  p^itlent,  as  the  esse  may  be,  having 
b^en  placed  in  the  n.siial  position — by  which  position  the  perintsiim  t% 
brought  fully  before  the  opt?rator  with  the  skiik  atretched  out — ^the  lint 
iucLf^iou  is  bi^gun  aliout  two  inches  before  the  anus,  a  little  to  the  left  of  the 
r.iplie  of  ihd  Bkin,  and  from  this  poiut  it  is  cirrieil  obliquely  back  ward  iS  in  a 
tiiit^  about  midway  bt'tweeti  the  tuber  i^cliii  atid  the  anus,  extending  a  little 
way  behind  the  kvel  of  the  letter.  During  the  iuciaion,  the  knife  im  held 
with  it*  point  to  the  surfnce^  and  it  ia  made  to  piifis  through  some  of  the 
snbeutaneoiiii  fatty  layer  as  well  afi  the  nkin.  Now,  the  edge  of  the  knife 
is  appliej  to  tho  bottom  of  the  Mound  already  forinetl,  in  order  to  extend 
it  aouiewhat  more  deeply  ;  and  the  forefinger  of  the  left  hund  is  passed  firmly 
along  for  the  purpoae  of  separiiting  the  parts  still  farther,  and  preisaing  the  rec- 
tum irjw^rds  and  backwards  out  of  the  wikj.  Next^  with  the  sj^me  6itger  panaed 
flee  ply  into  the  wound  from  itif!  middle  and  directed  upwards,  the  position 
of  the  atalf  is  asccrtKined,  and  the  structures  still  coverint^  that  instrument 
are  divided  with  slight  touches  of  tiie  knife, — the  finger  pressing  the  while 
Hg«iuHt  the  point  at  which  the  rectum  is  [irefiumed  to  be.  When  the  knife 
hns  been  inj^erted  into  tho  groove  of  tho  staff  (and  it  raachee  that  instrument 
in  the  membranous  part  of  the  urothrfl)  it  is  pushed  onwanU  through  the 
proa t;i tic  portiori  of  the  canal  with  the  edge  tunu^l  to  the  aide  of  the 
jiToatate,  outwards,  or,  better,  outwards  with  an  inclination  backwardiu 
The  knife  being  now  withdrawn,  the  forefinger  of  the  left  hand  is 
passed  along  the  rUxQl  into  the  bladder.  With  the  finger  the  parts  are 
dilatifd,  iind  with  it,  after  the  *taff  has  been  withdrawn,  the  po&ition  of 
thi^  ^tone  is  determiueil  and  the  foreepa  is  guided  into  the  bladder. 

In  cane  the  calcnlns  is  known  to  bo  of  more  than  a  miKlerate  size,  and  tho 
knife  used  is  narrow,  the  opening  through  the  ?iide  of  the  prostate  mny  be 
enlarged  a^  the  knife  i,-*  withdrawn,  or  the  same  end  may  bo  attained  by 
incrensiiig  the  angle  which  that  instrument,  wlulo  it  is  being  pasjied  onwards 
.  mal^  with  the  outer  part  of  the  ataff.  A  ml  if  the  atone  should  be  of  Urge 
ftize,  it  will  be  best  to  notch  likewise  the  opposite  side  of  the  proatate  before 
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the  foncepa  is  iotroduced.  The  Bame  measure  may  be  resorted  to  afterw^rda 
ahottld  mucZi  resfstaoce  be  experi^nctd  ^-heu  the  ftprc?igG  bwiy  h  bfiii^  «x- 
tractedL      IjIuiUj,  tlda  part  of  llie  operation   (the  ex: traction  of  the  itoue) 

Fig.  718, 


Fig,  TlS, — VtEWOf  THs  Di5TKniuTioj(  f>r  tor  A^nTHHfES  to  thb  Viscmea  or  fut  Mai.n 
P11.TI9,  AS  SEEM  osr  THE  REMOVAL  ur  TBS  Lr^n  0&  Iii^cuXiifATifM,  ^.  (ffMOj  R.  Qitatii),  } 

41,  left  eKtemal  oblique  muscte  of  the  abJomea  dWIdtd  ;  h,  iDtem)4T  oblique;  c,  tmitft* 
TsiHiJii  ;  df  di  Uie  puJiv  of  ttie  rectiu  mujs^elc  dit'ided  And  ^p^raktl ;  r,  |j4aa4  tiui|;tiU8 
jBUScle  4i^id«d  ;  /,  placed  on  the  Ictt  murieuUr  BurfAco  of  the  nM^riini,  |>Qiiiti  by  ■  litiv  to 
tlie  nend  plexus  of  ncrres  ;  g^  }'\a<xd  on  iht  os  pobiA,  lawn  through  a  lliih  tu  tbe  J^ft  of 
the  AjmphysiB,  points  to  Ihe  dtviiled  speriaftlLc  cont  ;  A,  the  cut  root  of  I  he  vi-ti»  pettim  i 
if  the  bolb  of  Ibe  urethra  ;  1^,  elh|ytica]  ApfaiDcter  aui  mtiHi^k  ;  t^  a  porti^m  ftf  the  ischium 
neir  the  ipiauec  prooeiM,  to  which  is  attached  the  short  suciv-aciatiis  lij^rnen^ ;  m^  the 
liaritrta]  perituneitm  ;  n,  the  upper  part  of  the  unuarj  bb^nler  ]  Wt  n*,  the  kft  tiuf  deft-^rens 
deeeeadmf;  tovards  the  veikula  eemjn&lja  ;  i«'',  the  hh  ureter;  0,  the  tntveiiueit;  l^  the 
oommoa  tliac  at  the  plaee  of  ita  diTliiofi  into  eKternal  ftud  luierual  ittac  at-tetitit ;  %  left 
«9lleti]al  ilLae  art«rj ;  3,  ititemal  Ihad ;  4,  olliterated  hypogaetrjc  artery,  over  ^'bioh  tlie 
Tu  defereoi  b  se«u  piiuing^,  with  the  aupenor  tcaieid  artery  below  it ;  5^  middle  vesical 
artery  ;  €,  infcrinr  trc^icii]  artery,  giTing  hraneb^  to  the  bladder^  uod  desc^utliug  on  tlie 
pfOtA^te  glnnd  aad  to  the  back  of  the  pithis  ;  7p  placed  oa  the  aa^ral  pkxua,  pubti  to  the 
com m on  treok  of  Ihe  padic  and  seialic  arteries ;  doee  aboTe  7|  the  gluteal  artery  is  «eeit 
eut  short ;  B,  seiatle  art«rj  cut  ibart  at  li  is  escaping  frum  the  peWis  ;  9^  ploeed  ou  the 
rtectum,  poirita  to  the  pudic  artery  as  it  ia  about  to  paai  btbmd  ibe  ftpine  of  the  iBchium  ; 
1^',  oa  the  lower  pu^  of  the  rectum,  pointa  |o  the  inferior  hniaorrhoidal  bninches ;  'ti", 
ea  the  perins^um,  indicates  the  9U|i«rlictal  perineal  branches;  W*^  placed  i>n  the  proetate 
gland,  marks  the  pudic  artery  au  it  gives  off  the  arterien  of  the  bulb  and  of  the  cms  penb  j 
10,  placed  on  the  middle  part  uf  Ihe  r«ctuin,  indtoites  Ihe  superior  btemoiTboidal  arteries 
as  th«y  descend  upon  that  tIs^us, 

fthould  be  conducted  alo^ly,  to  as  gradually  to  dilate  the  parb  withmt  laoe* 
ratibg  ihtiin  ;  and  the  forceps  should  be  held  with  ita  blades  one  abovij  the 
othur* 

The  Si^'^tcturei  dividcAl  hi  iht  Operation — In  the  Erst  incision  thr 
meat  and  the  eubjaceDt  fattj  layer  arc  dividt^d ;   afli^rwardi»  a  a 
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of  the  accelerator  urinse,  and  the  tranBversas  perinsei  with  the  traiMTerse 
ai-tery.  llieu  the  deep  perineal  fascia  with  the  muscalar  fibres  between 
its  layers,  the  membranous  part  of  the  urethra,  the  proatatic  part  of 
the  canal,  and,  to  a  small  extent,  the  prostate  itself  are  aucceaaively 
incised. 

The  Blood- vessels  :  their  relation  to  the  incisions. — ^The  transveiBe  artery  of 
the  periuaeium  with,  it  may  be,  the  superficial  artery  of  the  periuseum,  is  the 
only  artery  necensarily  cut  through  when  the  vessels  have  their  accustomed 
arrangement ;  for  in  such  circumstances  the  artery  of  the  bulb  is  not  endan- 
gered if  the  knife  be  passed  into  the  staff  in  a  direction  obliquely  upwards, 
the  artery  being  anterior  to  the  groove  of  .that  instrument ;  neither  is 
there  a  risk  of  wounding  the  pu<iic  artery,  unless  the  iudsions 
through  the  deep  parts  (the  prostate  for  instance)  should  be  carried  too 
far  outwardp.* 

But  ill  some  ca<<es  the  arteries  undergo  certain  deviations  from  their 
accuHtomed  arrangement,  whereby  they  are  rendered  liable  to  be  wounded  in 
the  operation.  Thus,  the  artery  of  the  bulb  when  it  arises,  as  occasionally 
happens,  from  the  pudic  near  the  tuber  ischii,  crosses  the  line  of  incision 
made  in  the  operation,  f  The  arterial  branches  ramifying  on  the  prostate  are 
in  some  instances  enlarged,  and  become  a  source  of  haemorrhage,]!  and  the 
veins,  too,  on  the  surface  of  that  gland,  when  augmented  in  size,  may  give 
rise  to  troublesome  bleeding.  §  Lastly,  it  should  be  added  that  the  occa- 
sional artery  (accessory  pudic),  which  takes  the  place  of  the  pudic  when 
defective,  inasmuch  as  it  lies  on  the  posterior  edge  of  the  prostate,  might 
he  divided  if  the  gland  were  cut  through  to  its  base,  and  only  iu  this 
event.  II 

*  For  reference  to  some  cases  in  which  the  pudic  artery  was  divided  in  lithotomy,  see 
Crosse's  **  Treatise  on  Urinary  Calculus/*  p.  21.     London,  1836. 

+  "The  Anatomy  of  the  Arteries,"  &c.,  by  R.  Quain,  p.  442,  and  plate  64t,  figs.  1 
and  2.  A  ca.se  in  which  death  resulted  from  division  of  the  artery  of  the  bulb  is  recorded 
by  Dr.  Kerr,  in  the  "  Kdinb.  Med.  and  Surg.  Journal,"  July,  1847,  p.  155. 

X  See  an  essay,  entitled  "Remarks on  the  Sources  of  Hieraorrhage  after  Lithotomy,"  by 
James  Spencc,  in  the  "Kdinhurgh  Monthly  Journal  of  Medical  Science,"  vol.  i.  p.  166; 
1841.     And  "The  Arteries,"  &c.,  by  R.  Quain,  p.  445. 

§   "The  Arteries,"  &c.,  by  R.  Quain,  p.  446,  and  plate  65,  fig.  3. 

II  Ibid.  p.  444,  and  plate  63.  An  instance  in  which  fatal  consequences  resulted  from 
the  division  of  such  au  artery  has  been  placed  on  record.  See  **  Case  of  Lithotomy 
attended  with  Hseraorrhnpc,"  by  J.  Shaw,  in  "The  London  Medical  and  Fhysica'' 
Journal,"  vol.  Iv.  p.  3,  with  a  figure.     1826. 


DIVISION  III. 


DISSECTIONS. 


Thb  olgect  of  the  folio  wing  Directions  h  to  serva  &»  &  short  and  wtnpb 
guicJe  for  the  dbplftjr  of  the  itrucinre  of  th«  botJ  j  by  atudeuta  in  di^taectiug- 
rooiiis^  ihti  v&riouti  or^nus  and  tht^ir  piirt^  tietug  uieutioued  in  the  order  iu 
whiyh  thti^y  niny  be^t  be  expo&eit,  and  &uch  methods  heiiig  indicated  txn  w&y 
nimble  each  student  to  obtaiu  the  gteatt-^bt  amount  of  iuforniation  from  his 
di««ei;tit>ij^  and  at  the  ^auie  time  t')  pr^vaut  iut^rferenoe  amoug  the  iieigh^ 
bouriug  dissectors  tis  muuh  fts  pciHaible. 


L  GEiNEEAL   MANAGEMENT   OF   THE   DLSSECTIONS. 

J.  In  different  ftohoul^  Tarioim  plaii^  aro  pursued  iu  ihe  albtmeut  of 
portions  of  the  body  to  dilferai^t  di-cf^ectora-  Aceordiiag  to  the  muthixl 
hore  reeomfnendtid,  the  subject  im  dinded  into  tea  parts,  five  on  each 
Kide  of  the  body,  which  are  left  lu  connection  »«th  one  another  until  the 
dis*eetion  ia  unflQcieutly  iwJvaiiced  to  a*imit  of  their  being  oouveniontly  sepa* 
rateii.  The  boundaries)  of  the  parts  2tre  ro  adjtHted,  that  by  their  iliie 
obiervanco  interference  between  the  ditfercut  dissectors  may  be  as  much  as 
possible  avoided, 

2.  In  the  cs£e  of  a  mate  Buhje<Jt,  a  day  is  recommended  to  be  Pet  apart 
at  the  commencement  for  tbe  dinaection  of  the  perinseum.  Thereafter,  and 
in  the  ca^e  of  a  female  subject,  imioediiLtely  on  its  bt^ing  brought  into  the 
rooms^  the  subject  is  to  be  placed  with  the  face  dournwartls  for  font  days, 
during  which  lime  the  posterior  regions  are  to  be  dissecte<l,  in  so  far  as 
withift  re:ich,  in  the  onler  afterwards  mentioned  for  each  pal  t.  It  i^  then 
to  be  turoeil  anil  laid  upon  its  back,  when  a  d insect iou  of  the  various  parts 
iu  front  i«  to  be  ma^le*  The  whole  dissection  is  supposed  to  be  completed 
within  mx  weeks — the  time  fixed  by  the  Anatomy  Act 

3.  The  dissection  of  the  head  and  neck  and  of  the  limbs  should  be  begun 
at  once  when  the  subject  is  laid  upon  its  face ;  that  of  tbe  abdomen  as  s<xin 
as  it  is  lumed  on  the  back,  and  the  thorax  must  not  l>e  opened  until  the 
upper  lind>s  are  reinovecl.  The  limbs  ought  not  to  be  removed  until  the 
parts  which  connect  them  with  the  trunk  have  been  fully  dissect  if  d,  an^l  an 
opportunity  baa  bt^un  given  fur  tbe  exaitiination  of  the  suTgieal  afiatoniv  of 
tbe  subclavian  artt^y  and  the  part^i  concerned  in  hernia,  by  the 

of  the  head  and  the  abilomen  ^  all  of  which  may  be  accomplished 
tenth  day.  The  further  dissection  of  the  seyeml  parts  may  tli' 
in  accordance  with  the  meiho^ls  suggested  in  the  speci.il  directioi^ 
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DISSECTION    OF    THE    HEAD    AND    KECK. 


4.  It  b  to  he  observed  that,  dthougli  in  the  specUl  dii^ciiom  all  the 
organs  mentiQiied  are  iiuppoged  to  be  brought  uuder  reyiew  in  ona  dmh^ci^on^ 
it  may  be  Deceseary  for  the  student,  in  ord^LT  to  obtiUii  &  full  knoflr ledge  of 
ibem,  to  dijfsect  eaeb  of  the  part^  more  tb&n  onee.      Tbis  is  e^poctally  the 

Cftie  vith  the  head  and  rieck*  It  U  iucumWDt  tht^rafore  ^pon  the  stu<]eiit 
to  make  a  aeleetioD  of  dLfftireut  objeets  id  each  dbfleetion,  under  the  guidance 
of  the  demonatrator,  iti  order  that  he  mfty  progrea&ively  obtain  a  full  view  of 
the  whola. 

6.  Those  itaJetits  who  htira  not  previously  dissected,  are  recommandetl 
to  select  the  limbs  for  their  lintt  and  seoond  diaaeotions,  after  they  thidl 
Uaive  obtaitied  a  aufHciont  knowledge  of  the  bouea  and  joints  ;  and  for  the 
most  part,  the  junior  studeutA  ought  uot^  in  a  first  or  second  dissection,  to 
Atteuipt  to  «xpoa6  more  than  tha  muscles  and  the  large^st  vessels  and  nerre^ 
lu  their  third  utid  subHeciueiit  diHsections  they  wLU  gradually  come  to  make 
a  more  complete  dispky  of  all  tho  parts. 

fi.  In  the  dissection  of  the  liiubs,  uo  interference  between  the  disnectorm 
of  opposite  sides  can  oc?cnr ;  but  in  the  bmid  aud  ueck,  tliorax  and  abdomen^ 
there  is  a  aeces&ity  for  the  students  who  are  eiAgag^d  with  the  parts  of 
opposite  sides  to  act  io  cciucert>  The  viscera  must  be  cxamin&d  by  them 
together,  and  it  will  fre^jueutly  happen  that  the  disseetors  of  ouly  one  side 
can  work  at  the  same  time,  Wliun  such  is  the  oise,  the  one  dbacctor  should 
give  his  assistance  to  the  other  by  reading  or  otherwise  ;  and  it  will  some* 
times  be  found  advantageous  for  tUoge  having  the  same  parts  of  opposite 
sides  to  make  in  concert  different  kinds  of  dis-neetious  on  the  opposite  sides 
of  the  body  ;  as  for  example ,  to  dmeet  the  muscles  chietly  on  one  sidt,  and 
the  vessels  and  nerves  on  the  othefj  or  the  orbit  from  above  on  one  aide, 
and  in  a  lateral  view  on  the  other,  eta 


II.— SPECIAL 


DIEECTIONS    FOR   THE 
EACH  PART, 


DISSECTION   OF 


The  right  and  left  sides  of  this  region  constitute  each  a  part.  Its  dissec* 
tion  may  occupy  the  fuU  time^  or  about  six  weeks  ^  two  hours  or  more  daily 
being  devoted  to  it  Its  inferior  boundni^y  extends  from  the  sternum,  along 
the  clavicle,  to  the  acromion  process  ;  and  thence  to  the  spinous  process  of 
tbe  third  cervical  vertebra.  It  may  be  found  impossible  to  follow  out  in 
one  part  the  whole  of  the  dissectinna  indicated  below  ;  and  therefore  the 
di?mector  ought  nitherj  if  his  time  is  limite<l,  to  make  a  selection  for  repeated 
disnections,  following^  o^  nearly  as  pottsibla,  the  methods  described.  Many 
of  the  smaller  points  of  detail  may  be  paimcMl  over  by  the  junior  student ; 
and  there  are  some  which  can  only  be  obierved  in  a  favourable  condition  of 
the  subject. 

1.  InUgummt  of  the  Cranium. — The  mibjeci  being  placed  with  the  fac« 
downwarils,  duiing  the  fir^t  two  days,  the  scalp  and  the  back  of  the  neck 
(to  the  third  cer%'ica1  vertebra)  are  to  be  tlii^Hected  ;  and  while  thia  is  being 
done,  only  one  dissector  should  work  at  a  time.  An  incis^ion  is  to  be  made 
nlong  the  middle  line,  from  the  spinous  process  of  the  third  cervicsl  verte* 
bra,  forwards  over  the  head,  to  the  root  of  the  nose,  and  another  from 
immediately  behiod  the  ear  to  meet  the  hrst  at  the  vertex,  care  being  taken 
not  to  cut  deej^er  than  through  the  akin^  The  flaps  of  integument  thu^ 
marked  out  are  to  be  reflected  ffom  above  downwards,  the  posterior  one  flrst, 
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At  the  bade  of  the  tieck  the  posterior  aud  upper  purtt  of  Uie  trapezma 
ftQtl  Bli^ruo'iuasioid  muscles  will  be  laid  bare  (pp,  2 DO  and  193)  ;  and,  bo- 
tweeu  iheft«^  ^  part  of  the  b pie u ins  mitscle,  and,  wheu  tbe  trapeisitia  id  jiot 
»troiigly  developed,  a  amall  auj^le  of  ike  oompkxu^  mu^k  will  be  brought 
into  Tiew.  Thme  miiBcle»  are  to  be  left  uudivided  at  preBeut  On  the 
poeterior  pnrt  of  tht^  craniuin  the  atnictures  to  he  eic Ami  tied  are  the  occipital 
artery  and  vein,  iiud  the  great  oceipital  nerve,  iv^hicb  pierees  the  coroplejttia 
and  irapedufi  inu^los  (j>p.  351  and  l>34)  ;  the  ftmall  occipital  nerve,  irhich 
paasefi  upwards  olotig  the  posterior  border  of  the  ftteruo- mastoid  museltt 
(p,  638}  ;  and,  beneath  the^e,  the  ocetpita!  part  of  the  oocipito-frontalifl 
muHcle  (p-  1G9),  which  paaiea  upwards  from  the  miperior  curved  line  of  the 
occipital  bone*  Itehind  the  ear  are  the  retrahena  aunculani  muacle  aud  the 
posterior  auricular  artery  and  nerve  (pp.  353  and  CI 2);  above  the  ear 
hi  the  at  toll  ens  auriculam  muscle  ;  aud  in  froitt  of  the  ear  the  attrahens 
auriculaiix  mu&cie  coimeeted  with  the  attollensj  the  temporal  art^^ryand  veiiij 
the  small  tt^mporal  branch  of  the  third  diirisioa  of  the  fifUi  nervo,  and  the 
superior  branches  of  the  facial  nerve  (pp.  170,  353 ^  1512,  aud  GOG).  Paas^^lng 
up  war  J  a  DU  tho  forehead,  are  the  frt^ulal  part  of  the  ocdpito-froutalia  muscle, 
the  frontal  vein,  the  supraorbital  and  frontal  arteriea^  and  the  supraorbital 
and  supratrochlear  nervea  (pp.  360  and  5^7)> 

2,  Interior  of  the  Vrammn  afid  Brain, — During  the  third  and  fourth 
days  the  brain  and  its  membranes  are  to  be  remoTt;d  and  studied,  and  the 
interior  of  the  base  of  the  skull  diaaected  to  show  the  sinuses,  blood* veBsela, 
and  tiervea  ;  and,  if  there  im  time  (aa  may  be  the  case,  should  the  head  liavo 
bet-'U  previously  opened)^  the  orbit  may  be  examined  from  above.  To 
remove)  the  ealvariumj  tho  temporal  aponeurosis  and  upper  part  of  the 
temporal  muscle  having  been  dissected,  let  the  Taipei  be  carried  round  the 
cranium  from  a  point  a  Utile  above  the  occipital  protuberance,  iw  as  to  paat 
acro^  the  forehead  at  about  an  inch  above  the  orbiia  ;  and  having  ch^ai'ed  ft 
small  portion  of  the  bone  on  the  circle  so  made,  let  the  external  taVde  of 
the  skull  be  sawn  through,  leaving  the  inner  table  uudiviJad.  hot  tbu 
inner  table  bo  cracked  complett*Iy  round  by  a  few  smart  strokes  of  the 
chisc^l  and  mallet,  aud  the  calvarium  may  then  be  pulled  away  from  the  dura 
mater  which  lines  it.  The  superficial  a^'ipect  of  the  dura  mater  having  been  ob> 
serFedf  and  the  superior  longitudinal  ainus  laid  open  and  in8(>ected  (p*  4G2)^ 
the  dura  mster  is  to  be  divided  on  a  level  with  the  sawn  edge  of  the  skulj, 
exooptiiig  where  it  touches  the  middle  line  |  this  will  permit  the  arachnoid 
nmiibimiio  and  pia  mater  to  be  examined,  as  well  as  the  cerebral  veini 
entering  the  superior  longitudinal  sinus  ;  and  when  these  veins  are  divided, 
the  falx  cerebri  wlU  be  seen  dipping  down  between  the  cerebral  hemi^pberua. 
The  falx  oeiBbri  m  then  to  be  separated  from  its  attaohmenl  to  the  ctiita 
gal  11  and  thrown  backwards  (p^  502). 

It  will  now  be  in  the  dissectors'  option  to  remove  the  brain  at  once  from 
the  body,  or  to  examine  it  in  situ  as  f^ir  as  the  ventricles.  If  the  latter 
plaUf  which  is  generally  to  be  preferred,  be  adopted,  the  diasectort  ought 
first  to  e^amiue  the  convolniions  of  the  upper  asipect  of  the  brain,  noticing 
the  anterior  and  posterior  cerebral  arteries  arching  respectively  backwards 
and  forwards  ;  they  will  then  slice  away  the  hmnispberes  to  the  level  of  the 
corpus  callosnm,  and  observe  the  extent  of  that  structure,  its  tmnavene 
tnarkings,  the  rnphe  and  the  longitndltial  lines  (p.  540).  The« 
by  indsions  at  the  sid^t  of  the  corpus  callosum,  to  open  the  Is  I 

sepmlely^  so  as  to  expo^  their  eaviiies  vrith  the  anterioi 
eovnna  and  the  parte  lying  ou  their  floor  :  they  must  after w 


1060 


DISSECTIOX    OF    TOE    HMD    AND    KECK. 


tba  corpu»  cdloium  nemt  the  forepiui,  and  raiiiug  it  careftilly,  div^ide  witfi 
Bdwom  the  FLeptiun  lucid  um  wbieh  si>pitmt6s  Hie  UtenU  reDtride«,  miiJ 
nptioQ  betwrc»eii  it»  latere  the  Bfth  YeTitricle.  The  lateral  ^QBtrides  haria^ 
bcQui  Uiuit  thrown  inio  one,  the  stnicturet  fornung  their  door  are  more  fuUjr 
oe4»u^  viz.,  the  corpora  Btrtataj  taeuife  ietuicircakras,  the  optie  thalami  in 
t>art,  the  choroiJ  ple^tufl,  the  upper  surface  of  the  fomiz,  the  foramen  of 
MonrOj  the  anterior  and  posterior  comtiai  and  the  hippocampus  minor. 
Tbt»  deisc^nding  comu  ia  now  lo  be  ex^»ed,  on  one  side  only,  hf  cutting 
ftwaj  the  c**tvthTii\  aubf^tanoe  above  and  ejcti^rtml  to  it,  aiicl  in  it  will  be 
fonad  the  hippocamxiuj^  mjyor,  pea  hippoc&mpi^  taenia  bippocanipi,  and  fuda 
dantat^. 

The  fornix  is  to  he  divided  ins  mediately  above  the  foramen  f>f  Mohtd, 
ARd  reflected  ;  by  wlddi  metinii  its  iiiftrii>r  surface  will  be  bronght  into 
view,  a^  al>«o  the  upper  aurfaoe  of  ihe  v^Ium  intorpoiitum,  The  counectioBi 
of  the  aiilericir  exiremity  of  the  velum  may  then  be  out  acroftD,  and  that 
itriicture  likewiBe  turned  back  tto  aa  to  lay  bare  the  third  ventricle  ;  but  ia 
doing  this  care  ahould  be  tjtken  lest  the  piueal  body,  which  ia  adherent  to 
the  under  aurface  of  the  velum  interposiium  near  ita  back  part,  should  be 
faiaed  out  of  ite  place.  The  objects  Been  in  attd  near  the  third  ventricle, 
are  now  to  be  studied  t  viz. ,  the  optio  thalami,  the  three  a  mailer  commis- 
aiirea^  vi«,,  anteTior,  ruiddle  and  poaterior,  lh«  pineal  body  and  ita  crura, 
the  eorpora  quadrigemiua,  and  the  anterior  opening  of  the  iter  a  tertio  ail 
qutLTtum  vontricuhim  ;  also  the  aiiterior  crura  of  the  fornix  should  be  traced 
down  as  far  ai  possible  towards  the  corpora  albicantia.  The  velum  having 
be«n  replaetd,  th^  transvenie  fissure  of  the  cerebrum  ought  now  to  be 
opened  by  diviniou  of  the  remains  of  the  corpus  calloaum  and  fornix  in  the 
middle  line,  aud  it  mt^f  be  followed  iu  its  whole  cxteut  to  the  extremity  of 
the  descending  comu.  By  thia  proceetltng  the  veiu!i  of  Galen  will  be  traced 
back  through  the  Vidiim  inteipoMitum  to  the  margiu  of  the  tentonum,  aud, 
on  division  of  the  velum,  tbe  valve  of  Yieu^aens  aud  the  origin  of  the  fourth 
nerve,  as  well  as  that  of  the  optic  tract^  may  be  seen  ;  but  if  the  view  of 
these  objects  shottld  not  be  satinfact^ry,  they  may  be  again  examined  after 
removal  of  the  brain  from  the  skulh 

The  reuiaining  part  of  the  brain  is  to  be  removed  by  cutting  the  tento- 
rium ou  each  side  sufticieutly  to  allow  the  cerebellum  to  be  raided,  and 
dividing  the  spinal  cord  and  vertcibrnl  nrterien  as  low  m  possible,  the  spinal 
acceesory  and  suboccipital  nerves,  aud  the  cranial  nen^es  in  order  from  be- 
hind forward,  with  the  infundibulum,  and  internal  carotid  arteries  ;  after 
which  the  brain  is  to  be  laid  on  a  Hat  plate  with  the  base  uppermost.  If, 
however,  it  haa  been  decided  to  remove  the  brain  entire  from  the  body,  thia 
may  either  be  done  in  the  manner  now  described,  or,  with  the  subject 
temporarily  placed  for  the  purpoRe  on  ita  back.  Aceorditsg  to  the  latter 
mode  of  proct^dure,  which  ia  the  most  cuatomary,  the  anterior  lobes  of  the 
brain  are  gently  raised,  and  the  olfiictory  bulbs  lifted  from  the  surface  of 
the  ethmoid  b^me  ;  tlie  optic  nervea,  internal  carotid  arteries,  the  infundi- 
bulum,  and  the  third  pair  of  nerves  are  succcaaivt^ly  divided  ;  the  anterior 
attachment  of  the  tentorium  is  then  to  be  cut  on  each  side  so  as  to  secure 
the  divisions  of  the  fourth  pair  of  uervea  before  they  have  any  chance  of 
being  torn.  The  tentorium  ia  then  to  be  more  ex  ten  lively  divided,  and 
after  it,  in  their  order,  the  remaioiDg  nerves,  the  vertebral  arteries,  and  the 
epinal  cord.  In  studying  the  base  of  the  brain,  the  distribution  of  the 
arteries  f^hould  be  first  observed,  with  their  union  in  the  circle  of  Willm 
(p.  3113),      After  they  are  removedj  and  the  IcaH  adhvreiit  portions  of  the 
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arachnoid  membrane  and  pia  mater  are  stripped  off,  except  from  tbe  angk  be* 
tween  the  cerebtiUum  and  medulla  oblongata,  the  prindi>{il  parts  of  the  braiii 
visible  from  the  base  are  to  b«  examined,  Th«ae  are  :^the  fiR?-\ire  of 
Bylviui  ^pamting  th«  anterior  from  the  middle  lobe,  and  contaiucxi  in  it 
the  hidden  e<)nvolutionj»or  island  of  Eeil  ;  at  the  entrance  of  the  figure  the 
kvcas  perfornttij»  D.uticii»,  und  termluaiing  in  it  the  inferior  piirt  of  the  trans* 
Terse  hasiire  of  the  ^rebrum  ;  also,  the  crura  cerebri  emerging  from  b»fcire 
the  poua  Varolii^  the  anterior  ex:lremity  of  tlie  eorpnfl  ealloHiim  lying  iu  the 
bottom  of  the  ^eat  longitndinal  fissure,  and  betow  it,  proceeding  baok  wards 
in  tho  middle  line,  the  Umina  cinereaj  the  optie  commia^ure,  the  tuber 
clnereum,  the  infundibnlumj  th^  corpora  albicantia,  and  the  locua  per* 
ft^rattjH  posticaa  (p.  5^6).  The  priTioipal  objeotB  to  be  noted  on  the  medulla 
oblongata  are  ibe  anterior  pyn&mids  with  thetr  decuRsation  and  the  olivarj 
bo^liei^  on  the  front ^  and  the  restiform  bodies  on  its  lateral  aspect  ;  p09* 
ieriorly  are  the  posterior  pyramids,  and  the  ealamns  acriptorius,  and  its 
prolongation  downwards  into  the  minute  remains  of  the  central  canal  of  the 
apioiil  eord  (p.  514).  The  fourth  ventricle,  situ^ited  between  the  medulla 
oblongata  and  cerebt Hum,  is  now  brought  into  view,  and  ut  ttji  sides  will  be 
obRcrred  the  fringes  of  pja  mater  calleil  choroid  plexni  of  the  fourth  ven- 
tricle, the  tiro  sinaU  lobules  of  the  cerebellum  at  the  aides  of  the  medulla 
oblong  htji  named  the  floovmli  or  subpeduucular  lobes,  and  behind  them  the 
amygdalso  ;  while  above  the  niedulU  are  the  parts  belonging  to  the  middle 
lobe  of  the  oerebtiUum,  afterwarJ^  more  full/  noticed  (p,  52L), 

The  origins  of  the  cranial  nerves  may  next  be  eiamined.  The  Srat  pair 
or  olfiictt^ry  traots  and  bulbti  are  seen  on  the  anterior  lobes,  and  fibould  be 
traced  back  to  the  white  striie  by  which  they  arise  at  the  inside  of  the 
fismi^  of  BylviuB  ;  the  second  and  fotirth  nerves  are  seen  p^fcasiug  round  the 
GTUJ^  cerebri^  the  nptic  tracts  from  the  corpora  quadrigemiua,  opttc  thalami, 
and  corpora  genicuUta,  the  four  th  nerve  from  the  valve  of  Vieusaens  ;  the 
tldrd  pair  lying  cluse  together  on  the  inner  aapeets  of  the  crura  cerebri ; 
the  fifth  pair  emerging  by  two  roots  from  the  front  of  the  pons  Varolii  ;  the 
sixth  in  front  of  the  anterior  pyramitls  ;  the  seven  th  nerve  in  two  parttj, 
the  portio  dura  and  portio  moll  is,  in  the  angle  between  the  meiJnlla  ob* 
loDgata,  pons  Varolii,  antl  cerebellum  ;  the  eighth  pair  in  three  parts,  the 
gloeso-pharyngeal,  vagus  or  pneuino-gaatric,  and  s^pinal  accessory,  in  front  of 
the  reatiform  body ;  the  ninth  pair  in  front  of  the  olivary  body  ;  and  the 
suboccipital  (or  Brst  cervical  nerye  of  some  authors)  close  below  the  ninth 
(p,  5d3).  The  cerebellum  b  to  be  separated  from  the  stmctures  to  which 
it  is  attached  by  division  of  its  superior^  middle  and  inferior  crura.  The 
general  disposition  of  its  con  vol  nt  ions  and  the  enperior  vermiform  process 
wiU  be  notetli  aa  also  the  parts  entering  into  the  formation  of  the  inferior 
Termtform  process  lying  in  the  vallecula  beneath,  iriz. ,  the  pyramiil,  uvuk, 
and  laminated  tnbeicle,  together  with  the  posterior  velum.  Suotions  of  the 
CM^brllum  are  to  be  made  to  exhibit  the  arbtjr  vit^e  and  the  grey  centre 
known  as  the  corpus  dantalum  or  rhombotdenm.  In  conclusion,  sections 
may  be  made  of  the  pons  Varolii  to  show  ita  tranvetie  and  longitudinal 
hbree,  of  the  medulla  oblongata  to  show  the  olivary  nucletus  or  corpus  den- 
tatum,  and  of  the  <Tura  cerebri  to  show  the  locus  niger. 

The  venons  atnuses,  arteries,  and  nerves  in  the  biise  of  the  skull    r-it'-i-* 
sow  to  be  eiamine^l,  if  there  be  time,  before   the  subject  is  tn 
back.     The  superior  longitudinal  dnus,   the  inferior  longiludi 
straight    sinus    (with    the    vein^    of  Galeti    entering   it  I,    an^ 
rior  oocipital  ainus,  arc  to  be  trsvo^d   to  the  torcular  Ucttjph 
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Ut^rftl  flinunea  froM  that  point  to  the  jiignki-  forftuuoi^  The  caTemoui 
Biuuflea,  joined  together  by  m^mm  of  the  circuJtt  «]ii»,  Are  thou  to  \m 
opened ;  aod  the  superior  and  iufmor  petro»iil  unutatf  And  the  irauA- 
varse  aiiiua  (p,  461).  la  the  vicinity  of  the  c^veruous  iixius  the  reUtiou^  of 
the  Srdj  4th,  5th,  and  4>th  nerres  an?  tu  be  exhibited^  luid  ftko  the  iDttfrnal 
carotid  mrterj  ftud  the  Gosaemii  gAUglion  (pp.  594  and  35^)  ;  after  which 
the  Derves  are  to  be  replaced  in  oitu  and  protected  with  cotton  dipped  in 
■piritB,  that  the  J  may  be  ultimately  traced  forward  in  the  di&»eeUoQ  of  the 
orbit.  The  pituitary  body  is  to  be  removed  from  it^  position  in  the  lella 
turcica,  and  ita  form  and  Btructure  examined  (p^  b'S9). 

If  the  abore  examination  of  the  kinusefi  Ciiuuot  be  accomplished  at  this 
etage  of  dissection,  the  interior  of  the  skull  muht  be  carefully  cleaned,  and 
protected  from  the  air  by  replacing  the  skull-cap  or  othenvise.  The  disseciora 
must  also  attend  to  the  presarvaticin  of  the  parts  at  the  back  of  the  neck 
before  the  subject  is  tiamed. 

3*  Ckrvical  Region  anptrjkiaUy^  and  Fo$lermr  Ctrmml  Tfiat^fh. — It  £a 
essential  that  within  four  days  after  the  aubjt^ct  has  been  laid  upon  its  biick, 
the  dissection  of  the  posterior  and  inferior  triangle  of  the  neck  be  cotnpleted^ 
ao  that  the  third  part  of  the  embclaviau  ait«ry  may  be  seen  to  ad^outagift 
before  the  da  vide  and  the  veasela  and  nerres  of  the  superior  extremity  aio 
divided. 

With  thii  view,  a  superficial  dissection  is  advised  of  the  whole  ^i^rieal 
region.  Make  an  inei^n  in  the  middle  line  from  the  Dtermim  to  the 
chin  i  another  from  the  acromion,  along  the  ohivtcle,  to  the  atcnium  -  and 
a  third  from  the  chin  to  the  back  of  the  ear  ;  and  let  the  flapa  so  oblaiiitnl 
be  reflected  backwards  ;  care  being  taken  not  to  injure  the  fibres  of  the 
platyama  myoides,  nor  the  nerves  which  Lie  in  the  superficial  faacia*  The 
platyiima  is  to  be  examiued  (ind  refiect^d  upwards  (p,  17B);  after  which, 
let  the  external  and  anterior  jugular  veins  be  luid  bare,  and  alao  the  cuta- 
neous branches  of  the  cervical  plexus  of  nerve?",  vi^  : — superiorly,  "the  «\iper- 
ficial  cervical,  great  auricuhu*,  and  small  occipital  nerves ;  and,  itiferiorty,  the 
suprasternal,  supraclaviuular,  and  aupra*acrouiial  ui^rves  i  these  will  be 
traced  most  easily  from  their  line  of  tmt^rgen^  at  the  poaterior  border  of  the 
stern o- mastoid  mu^ale  (i>p.  459  and  638).  liet  the  disposition  of  the  deep 
oervical  fascia  also  be  noted  (p.  197). 

The  dissector  will  thc^n  cut  down  through  the  fat  at  the  lower  part  of  t]i« 
posterior  border  of  the  itemo* mastoid  muscle,  and  uncover  thu  omQ<hj0id 
muscle,  whose  posterior  belly  enierges  from  behind  the  sterno-mastoid,  and 
forms  the  EUperior  boundary  of  the  inferior  division  of  the  posterior  tnangle. 
He  will  remove  the  fat  and  lymphatic  glands  from  tbe  inferior  tnangle, 
until  the  scalenus  anticus  muscle  is  reached,  which  will  ^erve  as  a  guide  to 
the  third  part  of  the  f^ubcl avian  artery  and  vein,  and  the  i^Ufwrior  trunks  of 
the  brachial  plexus  of  nerves  fpp,  :jtjO  and  043).  Besides  these  structures, 
the  dissector  will  observe,  wliile  engaged  with  this  space,  if  the  »teni«N 
mastoid  muscle  be  narrow,  the  phreuio  nerve  upou  the  surface  of  the 
scalenus  anticus  muscle ;  he  will  gud  the  suprascapular  nerve  snd  the 
small  Itriinch  to  the  subolavius  muscle  both  coming  from  the  trunk  formed 
by  the  fifth  and  si^th  ntrvcJi,  the  transverse  cervical  and  suprascapular 
arteries,  aiid  part  of  the  ftcal^ims  medius  and  posticus  muscles,  aa  well  as  the 
lower  aet  of  the  chaiu  of  lymphatic  glands  which  lie  aloDg  the  line  of  the 
aterso* mastoid  muscle  (pp.  044  and  AH  9),  The  aupcrior  part  of  the  poi^bterior 
*-^TigIe  is  next  to  be  Jisseet^jd  by  cl»armg  the  upper  attachmenta  of  th^ 
II  muscles,  with  the  spltruiua  colli  and  levator  scapulm  (p.  17T}|  when 
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Ibe  ftTratigement  of  the  ceirical  plexua  will  be  ^©t3,  togatber  vith  ilie  ongm 
of  the  phrenic  nerve  (p.  6iiU) ;  Urn  the  spinal  ftcceHftory  nerve  enaergiug  from 
the  fiiihsUnce  of  the  ^terno-roistoid  muscle,  aud  forraiug  couneotiaus  with 
till*  cervical  plexus  before  it  diaappoara  ben*^ath  the  trapeisiua  muscle  (p, 
625),  The  tevej*  cervical  and  first  doraal  n erven  are  to  be  c]e;uied  up  to 
their  etnergetice  from  the  inttirvertBbral  foramina,  the  coiumuuicating 
branches  of  the  sympathetic  nerve  beiLiig  preserved  if  poasible  (p.  691);  and 
the  posterior  thoracic  nerve  and  the  branch  to  the  rhomboid  musclea  i^re  to 
b©  found  (p.  043). 

4.  Anterior  Triangh  and  Deep  part$  af  the  Nteh — L.et  a  dissection  of  the 
deep  fiwcia  arui  of  the  stenio  hyoid  and  sterno- thyroid  mnBclea  be  made  in 
the  middle  line  betweeti  tht^  liirynx  atid  atertinmj  to  exhibit  the  relatiom  of  tho 
trachea  m  connecter!  with  the  operation  of  tracheotomy  {p,  888),  in  particular 
noticing  tho  position  of  the  iiiDonimate  artery,  the  common  carotitl  ftrterie«# 
tbe  thyroid  bo  ly,  the  inferior  thyroid  veins,  and  the  arteria  thyroidea  ima,  if 
it  be  present  (pp.  340  and  920).  The  diaaection  of  the  anterior  triangle  of 
the  necSt  ia  now  to  be  proceeded  with,  by  cleaning  the  whole  of  the  aterno- 
uiastoidj  fltarnO'hyoid  and  stcrno- thyroid  musclea,  and  the  anterior  belly  of  tho 
omo-byoid  muscle  (p.  lUl);  and  in  frout  of  the  tthcath  of  the  great  vessels 
tbe  <leftC0udeu3  noui  nerve,  with  its  twigs  to  the  three  last-named  muscles,  is 
to  be  kid  bare  (p.  620).  Let  the  sheath  of  the  veBaek  bo  opened,  and  the 
npp«r  part  of  the  coram  on  carotid  artery  exposed,  with  the  pneumo  gastric 
nt;rve  and  internal  jugiilar  vein  b«stde  it  j  mark  the  place  of  its  division  into 
external  and  internal  carotid  arteries,  and  examine  the  tir^t  part  of  these  two 
vessels,  following?  the  external  carotid  up  to  the  parotid  gland,  Iwut  tho 
digaRtric  aud  Rtylo-hyoid  muscles  be  cleaned,  and  the  parts  be  exposed  in  the 
submaxillary  triangle,  viz.,  the  superficial  part  of  the  submaxillary  gland,  the 
Bnbmentri!  branch  of  the  facial  artery,  and  tbe  mylo-hyoid  muscle,  with  the 
nerve  that  supplies  it  (pp.  183  and  608)  ;  observe  also  the  ninth  cranial  or 
hypogloMis/il  uiifve  lying  dose  to  the  stylo- hyoid  muscle,  aud  dissect  out  its 
branch  to  the  tbyrodiyoid  muscle  (p.  627). 

Til©  stern o-mastoid  muscle  k  to  be  divided  about  three  inches  from  its  upper 
end,  and  the  auperior  part  ia  to  be  dissected  fjuite  up  to  tho  bone,  care  being 
taken  not  to  cut  the  epiiial  acceKsory  nerve  w^bich  pit-rcos  it  The  aterno-hyoid 
and  stemo-tbyroid  muscles  ought  now  to  be  dii?ided  near  their  lower  end,  the 
thyroid  body  disaecte^l,  and  its  form  and  relations  noted.  The  dissect^ir  will 
then  direct  his  attention  to  the  branchea  of  tbe  external  carotid  artery  ;  lie 
will  dissect  the  superior  thyroid  artery  and  note  its  stem  o-mastoid  branch 
(already  cut )^  and  the  hyoid,  laryngeal,  and  crico-thyroid  branchee  ;  hewilldii- 
sect  also  the  commencomeut  of  tbe  R»cending  pharyngeal  artery,  tlie  occi- 
pital artery  as  far  as  the  occipital  groove  of  tbe  toinporal  bone,  tbe  posterior 
anricnlar  artery,  the  lingual  artery  as  far  as  the  border  of  the  hyoglos^ns 
muacle,  and  tho  facial  artery  as  far  as  tbe  lower  jaw  (p.  340)  ;  he  will  also  lay 
bare  the  pneumo-gaatric  nerve  as  far  as  convenient,  tracing  the  superior  and 
external  larynj^eal  branches  (p.  622). 

In  the  low«r  part  of  the  neck,  tbe  subclavian  artery  is  now  to  bo  examined 
in  the  three  parts  of  its  course  ;  and  the  dLfferent  relations  of  the  subclavian 
and  common  carotid  arteries  in  tho  fir  at  part  of  their  coursee  on  the  two 
aides  of  the  body  are  to  be  carefully  compared  (p.  364).  The  intenial 
jugular  and  tbu  subclnvinTi  veins,  with  the  branches  entering  them,  are  to  be 
dissected,  and  on  the  left  side  the  arched  part  of  the  thoracic  duct  deKCPuding 
into  the  angle  of  junction  of  these  two  veins  (pp.  459,  409,  aud  488 )» 
The  branches  of  the   subclavinn  artery  are   to  be  displayed,  via.,  the  ver- 
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Ivbml  itid  mlenu]  ]n».tn[ii&r7  arterieffj  the  iHjroid  axis^  from  frhich 
th«  jiirerior  thyroid  giving  otT  tbo  aaeeDiiiofC  eerTiciil  arteiy,  th@  fmprA^ 
■c^ukr  ftrterr,  amuI  oioat  frLHiuently  tbe  trmnsvatse  oerfic4U  dividing  mio 
ihe  auperJSdal  crrvicfil  &iid  poalerior  ai^pukr  ;  laftlly,  tbere  ure  t]t<9  deop 
c»rvic;il  and  ftuperiTjir  inWroofttal  artetiei  doming  off  either  «s  »  stogie  inink 
or  ^pftti^tel^  (i^  3^6),  Th«  freqiieut  origin  of  the  posterior  KCAf^QlttT  nitery 
from  the  tUinl  part  of  tlie  HubclaTinn  artery  and  other  varieties  will  hen  re* 
quire  to  bo  attertded  to  (p.  37 2) »  The  truuk  of  Iba  ByropRthetie  nerve  itt  to 
hv  diBfi«<?UKlr  with  i^H  tbriM  cariti  ic  nnd  its  other  brAiiclie«|  »i  high  at  th^  finit 
^rtrioj^l  nerve  {\k  C88)  ;  hhU  fche  recurrutit  laryngeiit  br&nch  of  tho  r^gtit 
nerTfi  is  to  be  foutid  betweeti  th«  gullt^t  ^ud  trmehea,  %ud  traced  u|»  to  tbe 
Inrynx  (p.  fit 2). 

5.  5u7*er/idat  Diuedion  of  (he  Fatt. — In  proceeding  with  this  region,  the 
di^4«ectora  ongbt  to  expoae  in  ooneert  the  snperBcIaL  mit^lea  of  the  face  on. 
one  side,  keeping  only  the  principal  blood-ves^teU  Mid  nerre^.  They  onglii, 
i  likewiJis  to  miike  a  more  dtitai!e<l  eipo^iire  and  diAiectian  of  theae  yeitsd 
and  nerves  on  the  other  ^itie,  for  which  ptirpoae  the  ^Qp^rficiiil  muiioli 
tuiiat  he  iu  soDiQ  meiu^uro  BAcrilicnJ.  If  thi^^  mt^thod  cannot  be  folio wi 
iji  OLiiicert,  emh  tliJi^octor  must  di^pky  as  mnch  as  possible  all  the  part* 
ori  hiH  own  skdt!,  in  which  curm  h^  will  do  bei^t  to  be^iu  with  the  sup&rlldd 
umsoleA. 

To  exhibit  the  mperlioLtl  muscles  of  the  faoei  the  akin  is  to  ba  reReeteii 
from  the  middle  lini?,  fr*jm  which  one  or  two  such  traijaveratj  inciiiioni  an 
ihill  ieem  nuoflsamry  jire  to  be  directed  oiitWiirdH,  U  ii*  mont  ei^nveuient  to 
hegin  with  the  orbicukrii  palpebmrnm  musM^lo,  removijig  the  skin  from  tho 
eircnmfereiice  to  the  margin  of  the  oydidii,  aiul  dividing  it  idong  thes« 
imirgius  {p.  171).  Tha  mnftdyti  between  the  ©ye,  noae,  and  upper  Up  may 
tlien  be  exposed,  thd  jirineipnl  of  which  atb  these  : — the  compressor  narU, 
tUt;  JeYiitor  labii  fiuperioriii  alsBque  nasi,  the  levntnr  proprius  labii  sn^>erii »ria, 
and  the  Eygoinatict;  more  det^ply  the  cormg^^itorsuperciiii,  the  levator  angnti 
oiis^  the  (lyramiibilis  imBi  coiitLnued  from  the  frmit;dis,  the  dilatator  uaris, 
^0.  Bidow  the  mouth  the  deprtsti^^or  ariguli  oris  and  depressor  labii  inferiorisi 
will  be  si^eD.  A  more  com  pie  to  vi^w  of  ilm  orbicularis  oris  may  be  obtained 
by  dissecting  it  from  the  inner  aspect  of  tho  lipn  -  mxd  th^  It^vatiir  menti  ii 
best  iiiijplayed  by  m;iking  an  incision  down  to  the  bone  in  ihtj  middle  line, 
and  dii^tiecting  outwards. 

To  expose  the  nerves  and  blood-veaaeh  of  the  face,  the  al^in  may  be  refteoted 
AA  itated  above  fiom  the  middle  line  outwards  The  surface  of  the  paFt>tLd 
gland  i!)  to  he  cleaued|  and  fttmrch  made  for  the  brauebes  of  the  facial  m^rvo 
nft  th*"y  emerge  from  utiiltinieath  its  nppor  and  anterior  marffins  (p.  61-t).  Tho 
duefc  of  the  prtrotid  gland,  and  the  transverKe  facial  artery,  are  abo  to  bo 
dissected  (p.  354).  Tiie  br.incUti^  of  the  fa^irtl  nerve  are  to  be  followed  for* 
Ward,  itndj  a»  far  as  poisible,  their  connections  with  the  infraorbital,  buccal 
and  iufeiior  labial  brani^hes  of  the  iifth  nerve  are  to  be  traced.  Let  the 
dissector  cut  the  superior  attachment  of  the  levator  proprius  labii  snpe- 
rioris  mu^^ehi,  and^  dissecting  down  upon  t!ie  infraorbital  foramen,  follow 
out  the  dfatribntion  gf  tb©  infraorHital  norve  and  artt^ry  emerj^iug  from 
it  (pp,  602  and  357).  Let  hiuj  aluo  cut  carefully  down  upun  the  mental 
forjimeii,  and  follow  out  the  inferior  lubi&l  nerve  and  artery  emerging  thonoe 
(p.  t>l>8). 

The  facial  artery  find  ire  in  with  their  branches  are  to  be  disKOcted  ont 
from  the  puiut  to  which  tlmy  have  been  previontily  traced  at  the  boriler 
of  the  jaw.     The  priticipal  bnuiches  of  the  artery,  such  m  the  inferior  labial, 
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the  superior  and  inferior  corouorj,  iho  lAterftl  na^til  and  tUa  anguliu^j  are  to 
Iwj  exposed  (p,  35(1), 

The  branches  of  the  facial  nervia  sbouM  be  traced  baoktrarrU  ihroufli  the 
parotid  gktul  to  the  emergeHoe  of  tlie  maiti  trunk  from  the  stylo  tHARtoid 
furauien  :  whik  this  is  Imng  done,  tiie  cotiiiectiQiii  of  this  nerire  with  the 
auriculo^temponil  bmuch  of  the  Bftb  and  with  ihe  great  auricular  nerve  will 
be  preserved,  aud  t\w  twig^  to  the  posterior  belly  of  the  dit^astric  tnii^le  and 
the  stylo-byoid  mu^icle  ahotild  b^  sought  foiv  cloae  to  the  i^kuU  (p.  ft  13),  The 
conlinuation  of  the  external  carotid  artery  into  the  auperficitil  temporal  will 
be  teen  ;  and,  iu  dtu^ectitig  out  the  reaiaiiia  of  tht]  parotid  glaml^  the  {>ositiou 
und  ttilatioiia  of  that  gland  cati  be  utiidiod  (p.  S 14),  In  thifl  p&rt  of  the  din^ 
aectiouj  the  student  abould  ithQ  obsertre  the  connoctionB  of  the  part  of  the 
cervical  fMScia  which  separates  the  parotid  and  i*ubmasillttry  glands,  and  which 
is  ootitiiiuous  with  the  htroug  band  knowu  a^j  the  fitylo-niaxillaty  ligament 
(p.  197).  Finally^  the  ^liaflector  may  clean  and  examine  the  tai-sal  and  nasal 
cartilageti (pp,  TOG  and  771). 

6,  Jk4^p  liusfHion  of  Ui£  if\*ce.^The  masseber  inii(>cle,  and  the  nerve 
and  artery  which  enter  ita  deep  surface  from  the  aigrnoid  notcli  of  the  lower 
jaw  aru  to  bt?  examined  (p.  181),  and  the  temporid  faaoia  removed,  the 
orbital  twi^  of  the  HUperiur  maxillary  nt^rvo  beirjg  sought  between  ita  biyera 
(p.  60Q).  By  meaus  of  the  aaw  and  boiie-nipjiers,  the  zygomatia  arch  may 
then  be  divided  in  front  and  belilnd  in  .^ucsh  a  maiiu^r  aa  exac^tly  to  include 
the  origin  tifthe  masse ter  muaele,  which  should  bo  turned  doivnwnrda  and 
backwards,  the  masseteric  nerve  and  ni'tery  beiirg  in  the  meantime  preserved. 
Let  the  coronoid  proceiia  be  divided  by  a  vertical  and  horizontal  inobion 
with  thu  aaw  jLnd  nip  purs  as  low  down  ai  possible,  care  being  taken  not 
to  out  the  buccal  nerve,  which  lies  in  close  contact  with  the  temporal  muscle. 
The  corrmold  proce^t:!  with  the  temporal  muscle  attached  is  to  be  rt^flvoUd 
npwar^l^,  and  tlie  neck  of  the  jaw  i^  to  be  divided  a  Uttle  below  tlte  con  - 
dyle,  and  as  much  of  the  ruinus  of  the'  jaw  m  to  be  reiiiove<i  t\3  can  be  out 
away  without  injury  to  thy  inferior  dental  jirtery  and  nerve  which  enter 
the  foramen.  The  internal  maxillary  artery  with  it4  branches  h  to  be  ex- 
pc«ed  as  (tkr  as  can  be  done  without  ijijury  to  the  external  pterygoid  muscle, 
an  whose  outer  surface  it  generally  ties  ;  it  is  frei|uently,  however^  covered 
by  it.  The  giistatoiy  and  inferior  deutal  nerves  will  be  seen  below  the 
inferior  border  of  the  oxtoTrial  pterygoiil  niuacle,  the  latter  nerve  giving  off 
the  mylo-hyoid  branch  before  entering  the  inferior  dental  canalj  and  re»tiug 
on  the  fibrous  filip  oommmily  known  as  the  internal  lateral  ligameut 
of  the  jttw,  between  which  and  the  jaw  the  intenial  maxilliiry  artery 
likewise  poftse^.  Above  the  superior  bonier  of  the  same  mnscle  will  be 
seen  Ihe  atiterior  and  posterior  deep  ti«mporal  arteries  and  nerves,  artd 
between  the  two  parts  of  the  satne  muscle,  the  buccal  nerve  and  vessels. 
After  the  external  pterygoid  mn^ele  haa  been  exaoiitied  (p.  1S2),  the 
tamjMyro-maxiUary  artioidaiion  i&  to  \m  atndied  (p,  132),  and  opened  by  cut- 
ting the  externid  lateral  ligament  and  diTidiug  the  capsule  of  the  joint  above 
and  below  the  ioteraiiiculftr  fibro -cartilage,  and  the  condyle  of  the  jaw  is  to 
be  dLMartioulated  ;  care  being  taken  not  to  cut  the  auriculo-tetnportd  diriaion 
of  the  inferior  mamillary  nervt^,  which  bi  in  close  contact  with  the  inner  aide 
of  the  capsule  ([>,  OU^)^  Tbtj  external  pterygoid  muicla  may  now  be  turned 
forward  along  with  the  head  of  the  jaw,  and  its  nerve  found  ;  aft^r  which  it 
may  be  removcti. 

The  branch™  of  the  internal  maxillary  artery  in  the  vicinity  of  the  ptery- 
goid muicloB  are  thus  brought  fully  into  view,  via.  ;  in  the  tir^t  part  of  i^^ 
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eoarw,  tlie  inforior  dental^  the  middle  meBingeal  giriog  off  the  1111111  rnenm* 
goftl  Briery  I  the  two  de«p  temporal,  tbe  pterygoid  «t>d  ath«r  mnscalar 
brmnolieB  :  next,  tnori^  deeply  witliiti  ih^  pterygoid  tuiisel^,  the  posterior 
•upertor  deutjil  and  tbe  infnwsrbitAl  brntiche*  (p,  354),  Tto  chorda  tymp^ci 
nerve  ia  to  be  dbftectod  upwards  to  the  fisaur©  of  Gliser,  from  iU  pmut  of 
jutjctbu  with  the  giiatiitory  ner«'e  uuder  cover  of  th&  external  pteixgoid 
inoacle,  and  the  bratiches  of  the  itifc^rior  m^JcilUry  tioiFe  ar«  to  bo  trmoed 
baok  to  tb<»  foraiaea  ovale  (p.  G05)  :  the  ourit^ulo't^mporal  nerve  will  fre- 
qtiently  be  found  embrucing  the  middle  meiaugeal  arterj.  The  iutemiit 
pterygoid  muacle  in  to  be  exAmined  as  far  as  it  can  h^  bid  b^re  (p.  181). 
Tbe  auriaulo- temporal  divifiioD  of  the  iuferior  maxilliu^  tterve  in  then  to  be 
traced  to  its  diatri button,  and  the  pinna  of  the  ear  ia  to  He  diasected  no  aa  to 
abow  the  form  and  extent  of  ita  cartilage,  the  am  all  mu^'^lea  on  ItM  sufiaoe, 
and  the  final  di^^tributiaii  of  its  nervea  (p.  741). 

7*  The  Orhit, — The  diHsection  of  the  oibit  and  the  partt  passing  into  it 
mtkj  next  be  proceeded  with.  Let  a  Tertic^l  out  bo  niadt)  with  the  sair 
throngh  the  frontal  bone,  near  tbe  ioner  angle  of  tbe  orbit,  ioi med lately 
above  the  fo^ea  trochleari^  ;  and  another  from  above  tho  ear^  downwards 
and  forwards,  through  tbe  laU^nil  wall  of  tbe  skuU,  towards  the  sphenoidal 
fisanre.  Remove  the  outer  part  of  the  malar  bone  with  tbe  bone-nippi^rv, 
ieparate  carefully  with  the  baudle  of  the  knife  the  periosteum  and  con* 
tents  of  the  orbit  from  the  upper  and  outer  walla,  and  unite  the  ittn«<F 
saw^cut  with  the  sphenoidal  fissure,  tmmediattfly  outsiide  the  optic  foramen, 
by  meaus  of  the  chisel  ;  then,  with  tbe  bouo-utppers,  remove  the  isolated 
piece  of  bone  so  aa  to  unroof  the  orbit,  and  afterwards  divide  the  periOfitteum 
longitudinally,  and  reject  it.  On  the  upper  surface  of  tbe  cootents  of  the  orbit 
posteriorly  is  the  fourth  nerf e,  which  is  to  be  traced  forwards  from  the  cavem- 
ons  sinus  where  it  enters  the  orbital  surface  of  tbe  trochleariH  muscle,  and  tbat 
tnuscle  is  to  be  displayed  (pp.  594  and  179),  The  fronttd  nerve,  occupying 
the  middle  of  the  space,  is  to  be  traced  back  to  ita  origin  from  ibe 
ophthalmic  division  of  the  fifth  nerve  (p.  597)-  The  Lachrymal  gland  la  to 
be  exposed  (p,  709);  and  frum  its  posterior  border  the  hichrymal  nerve  is  to 
ho  traced  bac^  to  i%^  origin  from  the  ophtbiilntic  nerve,  while  at  the  sauio 
time  its  malar  branch  and  palpebral  distribution  may  alao  be  aeen.  Tbe 
levator  paJi^ebroa  muscle,  and  the  inferior,  ex  tern  al,  and  internal  recti 
muscles  are  to  be  displayed  (p.  179),  and  the  ocular  flurfitoe  of  each 
cleared  ;  when  the  sixth  nerve  will  be  seen  ending  in  the  ex  tern  id  rectus, 
and  branches  of  the  third  in  the  other  three  reoti  muscles^  Tbi*9e  nervea 
are  now  to  he  traced  backwards  between  the  two  heads  of  origin  of  the 
external  rectus  muscle  to  tbe  cavornous  sinus  (pp.  593  and  GIO).  Below 
the  anperior  rectus  muscle  tbe  naaal  nerve,  derived  from  tbe  ophthalmic, 
will  be  Been  crossing  the  optic  nerve  ;  it  will  be  followed  to  the  anterior 
iuternal  orbital  foramen,  and  it*  iiifratrochlear  branch  traced  to  the  lower 
eyelid  j  it  is  then  to  be  diaaected  back  to  its  origin,  and  the  long  and  deli- 
cate root  of  tbe  lenticubir  ganglion  sought  for  on  the  outer  side  of  the 
optic  nerve.  The  ophthalmic  or  lenticuhtr  ganglion  is  on  the  outside  of  the 
optic  Ui^rve,  and  may  be  most  easily  fotind  by  tracing  the  short  and  thick 
twig  which  runs  into  it  from  the  itiferior  division  of  the  third  nerve.  In 
front  of  the  ganglion  its  ciliary  branches  may  be  seen  (p.  599)*  The 
remnindor  of  the  fat  is  to  be  removed  from  the  lower  part  of  the  orbit  ; 
the  distribution  of  the  opbthabuic  artery  is  to  bu  displayed  (p.  360)  ;  and 
the  lower  division  of  the  thiiil  nerve  is  to  be  trace<l  forwards  to  the 
inferior  rectus  and  obliquus  mnsclesL      By  a  slight  dissection  from  the  front 
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H  of  Uia  orbit  the  insertioitt  of  tbaae  muRclHa  m&y  be  mote  fully  diepl^]^^. 
The  Goateots  of  tb«  orbtt  may  be  afti^r^vanlB  divided  belli ud  and  turtjad 
tQTWurdt  to  admit  of  the  teuior  txtm  mu?^cle  and  the  lachrymfd  a*c  bt'ing 

IdiHFect^^d.  Ftu:dly,  if  the  subject  be  favotirable,  the  nasal  uerve  toay  1»© 
traced  thmugh  the  ethnioii  bone  to  it§  diKtributian  in  the  interiur  of  the 
imr^a^  aad  ita  eiterna]  tw^ig  to  the  tip  of  the  tii^Ke  f^xamjued. 
&  Pee/?  uietc  of  fAe  J^r/ili  iV^n?e*  ;S|>/if tto-jj  t/attHe  arid  Oiie  Oan^m. 
Itdertml  Bar. — After  the  di&»ectioD  of  the  orbit  has  been  eotnpletedj  the 
foramen  rotunrlum  and  infraorbital  canal  are  to  be  laid  open«  atjil  the  aijpe^ 
rior  maxillary  nt<rve  and  ita  oH4tal  and  di^ntal  brancLea  dissectfd  (p.  GOO). 
Remove  with  the  e«.w  a  further  portion  of  the  skull  towards  the  meatus 
externus,  reaching  ai  far  aa  the  foramen  spiuoBum,  and  with  the  chinel  or 

•  nippers  out  ditv/u  aloiio  to  the  foramoit  orald  ;  remove  alao  a  portion  of  the 
bone  above  the  pterygoid  pfooenes  no  ae  to  open  up  the  apheuom axillary 
foftSiA,  and  the  Rpheno-pulatine  ganglion  will  be  brought  into  vievr^  The  eon* 
ueotion  of  tho  ganglion  with  the  superior  maxdlnry  n«-rve  may  then  be  made 
out.  Trace  the  nasal  and  naao- palatine  brauohes  of  the  ganglion  through  the 
rpheno^palatiue  foramen,  and  the  pulatiae  branches  piisaing  downw^rJti.  Lny 
open  the  Vidian  canal,  and  dissect  the  Vidian  nerve  back  to  the  great 
superficial  petrosal  nerve  (p.  603).  At  the  same  time  the  infraorbit:*!, 
apbeiio- palatine^  dej^ceuding  palatine,  and  Vidian  branehea  of  tbe  in  tenia! 
mamillary  artery,  will  be  noted  (p.  356).  The  otio  ganglion  may  also  be 
ill  part  seen  by  breaking  open  the  foramen  ovule,  following  upwards  the 
nerve  of  the  internal  pterygoid  mnncle,  and  slightly  everting  the  trunk  of 
the  inferior  maxiUjiry  nerve  (p^  ti08),  '^Tlie  twig^  from  this  ganglion  to  the 
teniior  palnti  and  tensor  tympani  mnsclea  may  be  found.  The  otic  ganglion, 
however]  can  only  be  seen  to  advantage  in  dij^Aeeiioua  made  from  the 
ttmeir  aide  of  the  internal  pt<^rygoid  muacle  and  iuferior  maxillary  nervo. 
The  Eastaohian  tnbe  may  be  laid  bare  in  the  posterior  part  of  ita  course^ 
and  may  be  opened,  and  the  attachmeat  of  the  ten^^or  tympani  above  it 
shown  (p,  747). 

By  now  rawing  the  wall  of  the  aknll  down  to  the  margin  of  the  external 
auditory  meatus,  and  removing  with  the  bone*- nippers,  catitioui)ly,  the  ante^ 

I  rior  wall  of  the  meatus  extern  us,  the  membrana  tympani  may  be  exposed  ; 
and  by  unroofing  the  tympanic  cavity  in  continuation  of  the  Eustachtan 
tnhe  backwards,  the  malleus^  incus,  and  stapes,  aa  well  as  the  t^^ndon  of  the 
tensor  tympani  mupcle,  will  bo  brought  into  view  (p.  748),  The  mode  of 
action  of  the  latter  on  tho  membrana  tympani  may  be  studiefl  ;  also  the 
_    chorda  tympani  uerre  will  be  seen  traversing  the  cavity.     The  tnalleus  and 

■  incus  are  to  be  cftrefuUy  removed  ;    therij  placing  one  point  of  tlie  bone- 

■  nippers  iu  the  internal  auditory  meatttSj  lay  open  with  th^t  other  the  veeti* 
bule  and  cochlea,  and  let  the  relation  of  the  port  to  mollis  and  iK>rtlo  dnni 
fiorvefl  to  these  cavities  be  obHorved  (pp.  61  (J  and  Olo),  The  manner  iu 
which  the  at^Lpea  Bis  into  the  fenes^tra  ovalia  may  now  be  seen  to  ad* 
vantage,  the  tendon  of  the  stapedius  muscle  rocjniring,  however,  to  be 
eat  across  before  that  ofiaicle  can  be  remolded.  With  the  aid  of  tha 
bone-mppem,  the  flashy  part  of  the  stapedius  may  be  laid  bale, 
deaeending  in  the  mastoid  part  of  the  temporal  bono^  oloae  to  tho  &miU 
l»erve  ;  aud^  in  f^^vourable  drcumstanc^  the  chorda  tympani  may  be  tnused 
back  to  the  facial  nerves 

19.  S*ihTfmxiiiarif  ui^  Snbluigiicd  idegicrfM. — Let  the  lower  jaw  l.^.^  ill 
in  front  of  the  maaeeter  muacle,  and  let  the  gusitatory  and  my  lo- 
ner res  be  followed  from  the  pterygoid  into  the  submaxillary  rogiofl. 
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anterior  belly  of  the  digastric  muBcle  is  to  be  dirided  at  the  chin  and 
turned  down.  The  mylo-hyoid  muscle  is  to  be  separated  from  its  fellow 
iu  the  middle  line  and  from  the  by  old  bone,  and  reflected  toward  the  jaw, 
in  order  to  expose  the  deeper  parts.  The  tongue  is  to  be  put  on  the 
stretch  by  feiBtening  it  forward  ;  the  lower  jaw  is  to  be  divided  by  a 
vertical  saw-cut  between  the  first  and  second  incisor  teeth,  leaving  intact 
the  attachment  of  the  genio-hyoid  muscle  ;  the  fragment  of  loose  bone  is 
to  be  raised,  and  the  mucous  membrane  of  the  mouth  slit  up  to  the  tip  of 
the  tongue.  The  dissector  will  first  trace  carefully  out  the  gustatory 
nerve,  where  it  is  in  contact  with  the  submaxillary  gland,  and  will  e3;htbit 
the  submaxillary  ganglion  connected  with  it  (p.  609).  He  will  then  isolate 
the  submaxillary  and  sublingual  glands,  and  will  observe  the  relations  of 
Wharton's  duct,  the  sublingual  ducts,  and  the  gustatory  and  hypogloesil 
nerves  (p.  8 1 6).  He  will  examine  the  hyoglossus  muscle,  the  genio-hyoid,  the 
genio-hyoglossus,  stylo-glossus,  and  stylo-pharyngeus  muscles  (p.  185)  ;  also 
the  glosso-pbaryngeal  nerve  (p.  615),  and  the  stylo-hyoid  ligament  (p.  52). 
On  dividing  the  hyo-glossus  muscle,  the  subjaoent  part  of  the  lingual  artery 
may  be  followed  into  its  sublingual  and  rauiue  branches  ;  its  small  hyoid 
branch  and  its  branch  to  the  dorsum  of  the  tongue  may  also  be  seen  ;  as  well 
as  those  deep  branches  of  the  facial  artery  which  have  not  yet  been  ex- 
amined, viz.,  the  ascending  palatine  and  the  tonsillar  branches  (p.  348). 

10.  Parts  close  to  the  extenud  basis  of  the  Cranium. — If  the  styloid  pro- 
cess be  nipped  through  at  its  base  and  thrown  down  with  the  three  styloid 
muscles  attached,  the  dissector  will  be  enabled  to  examine  more  particularly 
tlie  pharyngeal  plexus  of  nerves  (p.  690).  He  may  then  also  examine  the 
relations  of  the  internal  carotid  artery  and  internal  jugular  vein  (p.  359)  : 
and  he  will  follow  up  the  hypoglossal,  spinal  accessory,  pneumo-gastric, 
glosso-pharyngeal,  and  sympathetic  nerves  to  the  basis  of  the  akull ; 
examining  the  connexions  of  the  superior  ganglion  of  the  latter  with  the 
other  nerves  mentioned,  and  with  the  anterior  divisions  of  the  upper  cer- 
vical nerves  (p.  620).  The  jugular  foramen  and  the  carotid  canal  are  to  be 
opened  into  ;  and  the  eighth  nerve,  and  the  internal  carotid  artery  with  the 
carotid  plexus  accompanying  it,  are  to  be  followed  into  the  interior  of  the 
cranium  (pp.  619  and  688).  Before  leaving  this  part  of  the  dissection,  the 
students  disHectiug  the  head  ought  to  make  together  a  complete  revision  of 
all  the  parts  in  connexion  with  the  basis  of  the  cranium. 

11.  PharynXy  Larynx^  Palate^  Tongue,  Nares,  t&c. — Let  the  remains  of 
the  carotid  arteries  be  removed,  and  the  pharynx  drawn  away  from  its 
loose  connection  with  the  upper  cervical  vertebrce  ;  and  let  the  base  of  the 
skull  be  divided  between  the  pharynx  and  the  recti  capitis  antici  muscles  ; 
then,  leaving  the  neck  and  back  part  of  the  skull  for  a  later  examination, 
let  the  pharynx,  with  the  parts  in  its  vicinity,  be  prepared  for  dissection  by 
distending  its  walla  with  hair  or  tow.  The  constrictor  muacles  of  the 
pharynx  are  to  be  cleaned  and  examined,  as  also  the  origins  of  the  levator 
and  circumflexus  palati  muscles  (p.  187).  The  next  step  is  to  open  the 
pharynx  from  behind,  by  an  incision  in  the  middle  line,  and  a  transverse 
one  close  to  the  base  of  the  skull  ;  and  to  examine  the  apertures  of  the 
nares,  fauces,  glottis,  cesophagus,  and  Eustachian  tubes  (p.  819).  The 
muscles  of  the  soft  palate  are  then  to  be  dissected  ;  more  particularly  thd 
insertions  of  the  levator  and  circumflex  us  palati  ;  the  palato-pharyngeus 
and  palato-glosBus  corresponding  in  position  to  the  posterior  and  anterior 
pillars  of  the  fauces,  and  in  the  middle  line  the  azygos  uvube  (p.  189).  The 
Eustachian  tube  should  also  be  disseoted  out. 
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The  larynx  and  tongue  are  io  be  separated  from  the  upper  jaw,  and  the 
surface  of  the  tongue  and  the  tonsils  examined,  as  well  as  such  of  the 
intrinsic  muscles  of  the  tongue  as  may  be  vijible  (p.  8  Jo).  The  dissectors 
will  then  proceed  to  the  study  of  the  larynx,  carefully  cleaning  it  (p.  905)  ; 
and  after  the  glottis  and  true  and  false  voctd  cords  have  btseu  sufficiently 
inspected,  they  may  remove  the  mucous  membrane,-  tracing  at  the  same 
time  the  distribution  of  the  superior  and  inferior  laryngeal  nerves,  and  tho 
laryngeal  branch  of  the  superior  thyroid  artery.  The  muscles  of  the  larynx 
will  then  be  fully  dissected.  The  crico-thyroid,  the  arytenoid,  the  aryteno- 
epiglottidean,  and  the  posterior  crico -arytenoid  muscles  can  be  seen  without 
injuring  the  cartilages  ;  but  to  expose  the  lateral  crico-arytenoid  and  the 
thy ro- arytenoid  muscles,  it  is  necessary  to  remove  the  upper  part  of  one  ala 
of  the  thyroid  cartilage.  Lastly,  the  veutricles  and  pouches  of  the  larynx 
are  to  be  examined,  the  vocal  ligaments  are  to  be  dissected  out,  and,  the 
muscular  substance  having  been  removed  from  the  cartilages,  their  uniting 
ligaments,  and  the  joints  by  which  they  move  on  one  another,  are  to  be 
studied. 

In  concluding  this  stage  of  the  dissection,  let  a  vertical  section  of  the 
nares  and  hard  palate  be  made  on  one  side  of  the  septum  na^L  Let  the 
meatus  of  the  nose,  the  nasal  duct,  and  the  maxillary  antrum  be  exa- 
mined (p.  773) ;  and,  if  the  subject  be  in  good  condition,  a  view  may 
be  obtained  of  the  p^ilatine  and  naso* palatine  branches  of  the  spheno- 
palatine ganglion,  as  well  as  of  the  distribution  of  the  descending  p^tine 
artery  in  the  palate  (pp.  603  and  357). 

12.  Deep  MuscUs  and  artictdations  of  the  Ntck  and  Head, — The 
muscles  attached  to  the  cervical  vertebrae  are  now  to  be  examined.  In 
front  of  the  vertebral  column,  the  student  will  observe  the  scaleni,  longus 
colli,  recti  capitis  autici  major  and  minor,  and  rectus  lateralis  muscles 
(p.  193) ;  then  turning  to  the  posterior  aspect,  he  will  dissect  the  remains 
of  the  levator  anguli  .eoapulfe  (p.  203),  splenius,  trachelo-mastoid,  and 
complexus  muscles  to  their  attachments  (p.  234),  and  notice  the  portion 
of  the  occipital  artery  covered  by  the  splenius,  with  its  branch  the  princeps 
cervicis  (p.  351).  The  recti  capitis  postici  major  and  minor,  and  the 
obiiqui  capitis  superior  and  inferior,  with  the  suboccipital  nerve  supplying 
them,  are  to  be  dissected  out  (pp.  239  and  632),  and  the  course  of  the 
vertebral  artery  displayed  as  it  lies  in  the  groove  of  the  atlas  (p.  367). 
Lastly,  the  arches  of  the  vertebrse  are  to  be  removed,  and  the  joints  and 
ligaments  examined,  especially  those  between  the  atlas,  axis,  and  occipital 
hone,  among  which  the  transverse  ligament  of  the  atlas  and  the  crucial 
and  odontoid  ligaments  require  particular  attention  (p.  125). 

IL— UPPER  LIMBS  OR  SUPERIOR  EXTREMITIES. 

The  right  and  left  limbs  constitute  each  a  part.  Their  dissection 
ahoald  extend  over  a  period  of  not  less  than  four  weeks.  They  each 
include,  along  with  the  limb  itself,  the  axilla  or  armpit,  and  the  struc- 
tures which  lie  between  the  trunk  of  the  body  and  the  bones  of  the 
shoulder  and  arm.  The  nmsdes  of  the  back  and  the  spinal  cord  are  also  to 
be  dissected  by  those  having  the  upper  limbs.  The  omo-hyoid  muscle. 
however,  and  the  upper  parts  of  the  trapezius,  levator  anguli  scapul», 
q^lenins,  trachelo-mastoid,  and  complexus  muscles  should  be  left  uninjured 
for  the  dissectors  of  the  head  and  neok.  The  inferior  boundary  of  this 
put  on  the  trunk  of  the  body  is  indicated  by  a  line  passing  along  ^ 

3z2 
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outer  and  lower  borders  of  the  latuaimaB  doTEi,  the  serratiui  magnin,  and 
the  pectoralis  major  moBcles. 

1.  Muscles  of  the  Back  ;  Sphud  Cord. — ^Dnriiig  the  first  four  daj%^  while 
the  subject  is  lying  ou  its  face,  the  dissection  of  the  back  and  spinal  cord 
below  the  level  of  the  third  cervical  vertebra  is  to  be  completed.  Let  an 
incision  be  made  in  the  midale  line  from  the  level  of  the  third  cervical 
vertebra  to  the  sacrum,  a  second  from  the  acromion  to  the  sipme  of  the 
seventh  cervical  vertebra,  and  a  third  from  the  point  where  the  fold  of 
the  axilla  meets  the  arm  to  the  acromion.  If  the  student  be  a  beginner, 
let  him  at  once  dissect  out  the  trapezius  muscle  in  the  direction  of  its  fibres 
(except  the  part  of  it  which  falls  within  the  boundary  of  the  dissection  of 
the  head  and  neck),  and  afterwards  the  latissimus  dorsi,  following  up  its 
fibres  as  close  as  possible  to  the  tendon  of  insertion  ;  but  let  him  not 
reflect  the  skin  further  than  is  necessary  to  exhibit  the  anterior  border  of 
the  latissimus  dorsi  (p.  200).  If  the  student  be  a  senior,  he  will,  previously 
to  the  dissection  of  these  muscles,  also  display  the  cutaneous  branches  of 
the  posterior  divisions  of  the  spinal  nerves,  which  lie  upon  their  surface 
{p.  633). 

The  trapezius  muscle  is  to  be  divided  by  a  vertical  incision  at  the  dis- 
tance of  two  inches  from  its  vertebral  attachment,  and  on  its  deep  aspect 
the  spinal  accessory  nerve  and  the  superficial  cervical  artery  are  to  be  dis- 
played (pp.  625  and  373).  The  rhomboid  and  levator  anguli  scapulss 
muscles  may  then  be  dissected  (pp.  202  and  643),  and  the  nerve  to  the 
rhomboids,  reaching  their  deep  surface  from  above.  The  latissimus  dorsi 
muscle  is  to  be  divided  by  means  of  an  indsion  carried  along  its  attachment 
to  the  lumbar  fascia  from  its  superior  border,  at  about  three  inches  from  its 
vertebral  attachment,  downwu^s  and  outwards  towards  the  external 
border,  leaving  uncut  the  slips  attached  to  the  lower  ribs  and  crest  of  the 
ilium.  Tlie  rhomboid  muscles  are  also  to  be  divided,  and  the  posterior 
scapular  artery  dissected  (p.  378).  The  serrati  postici  superior  and  inferior 
muscles  may  then  be  dissected,  and  the  vertebral  aponeurosis  seen  (pp.  233 
and  240) ;  after  y>Ynch  a  view  may  be  obtained  of  the  serratus  magnus 
muscle  from  its  iuterual  aspect  (p.  207). 

The  posterior  serrati  muscles  and  the  vertebral  aponeurosis  may  now  be 
divided,  and  the  dissection  of  the  muscles  composing  the  erector  spinss  may 
be  proceeded  with  (p.  234).  Beginning  with  the  ilio-costalis  or  saorolumbalis 
muscle,  the  student  will  dissect  firbt  its  six  or  seven  slips  of  direct  insertion 
into  the  lower  ribs,  then  the  slips  attached  to  the  upper  ribs,  constituting 
the  musculus  accessorius  ad  ilio-costalem  :  he  will  afterwards  turn  the 
muscle  outwards  and  trace  the  separate  heads  of  origin  of  the  musculus 
accessorius  from  the  lower  ribs  into  their  insertions  above  ;  and  also  the 
similar  origins  of  the  asceudeus  cervicis  muscle  from  the  upper  ribs.  He 
will  next  treat  the  lougissioius  dorsi  muscle  in  the  same  manner,  dissecting 
first  the  costal  inseitions  ou  its  outer  side,  and  then,  haviug  separated  it 
from  the  spinalis  dorsi  muscle  (which  always  requires  the  division  of  a 
tendon  running  between  the  two  muscles),  make  out  the  insertions  into  the 
transverse  processes  of  the  vertebree.  The  issue  of  posterior  branches  of 
spinal  nerves,  and  of  intercostal  and  lumbar  vessels,  will  guide  the  dissector 
to  the  separation  of  the  masses  of  muscle  (pp.  633  and  404).  The  con- 
tinuation of  the  long  muscles  into  the  ascendens  cervicis  and  transversalis 
oervicis,  and  the  origins  of  the  trachelo-mastoid,  are  then  to  be  traced 
upwards  in  the  neck.  To  see  the  last-named  muscle,  however,  the  splenius 
niuscle  must  be  dissected  and  vertically  divided  ;  and  the  complexus  and 
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BemlBpinaliB  dorsi  and  colli  muscles  may  then  be  examined.  Lastly,  the 
deepest  muscles,  multifidus  spinsBi  rotatores  spinse,  iuterspinales,  and  inter- 
transversales  are  to  be  dissected  (p.  238). 

At  this  stage  of  the  dissection  a  good  yiew  may  be  obtained  of  the 
posterior  margins  of  the  obliquus  exteruus  and  obliquos  intemus  muscles  of 
the  abdomen,  and  of  the  posterior  and  middle  layers  of  the  lumbar  aponeu- 
rosisy  which  are  continuous  behind  with  the  transversalis  muscle :  the 
dissection  of  these  muscles,  however,  belongs  to  the  abdomen,  and  they 
most  not  be  injured  (p.  199). 

The  next  proceeding  for  a  senior  dissector  is  to  lay  bare  the  spinal  cord  ; 
for  this  purpose  he  will  straighten  as  much  as  possible  the  lumbar  vertebrae, 
by  placing  blocks  underneath  the  abdomen,  and  will  let  the  neck  hang 
slightly  downwards.  He  will  then  saw  through  the  laminae  of  the  dorsal 
and  lumbar  vertebne  on  each  side,  keeping  the  edge  of  the  saw  directed 
slightly  inwards,  and  will  continue  the  saw-cuts  below  on  the  back  of  the 
sacrum,  so  as  to  meet  each  other  where  the  sacral  canal  becomes  iucomplete. 
The  part  so  isolated  may  easily  be  raised  with  the  chisel,  and  with  the  bone- 
nippers  the  whole  laminae  of  the  vertebrae  may  be  removed,  attached  to  one 
another  by  their  elastic  ligaments.  In  several  spaces  of  the  lower  dorsal 
region  the  articular  processes  of  the  vertebrae  may  be  removed,  so  as  to 
expose  one  or  more  of  the  spinal  nerves  issuing  from  the  canal,  and  these, 
being  dissected  for  a  little  distance  beyond  their  ganglia,  may  be  afterwards 
taken  out  along  with  the  cord.  The  theca  of  dura  mater  ought  now  to  be 
made  as  clean  as  possible  by  removing  the  fat  from  its  surface,  and,  after 
being  examined,  should  be  slit  open,  that  the  other  membranes  and  the 
relations  of  the  cord  may  be  examined  in  situ  ;  more  particularly,  the 
ligamentum  denticulatum,  the  position  of  the  lower  extremity  of  the  cord, 
the  Cauda  equina,  and  the  filum  terminale  will  be  observed  (pp.  502  and 
565).  The  spinal  cord  and  its  membranes  are  then  to  be  removed  from 
the  body  and  stretched  out  upon  a  table,  when  the  anterior  and  posterior 
roots  of  the  nerves  and  some  of  the  ganglia  in  connection  with  the  latter 
may  be  observed  ;  also  the  external  form  and  structure  of  the  cord,  with 
the  anterior,  middle,  and  posterior  columns,  the  anterior  and  posterior 
fissure,  ^a  ;  and,  lastly,  several  sections  of  the  cord,  in  different  places, 
may  be  made  to  exhibit  the  relations  of  the  grey  and  white  matter  within. 

2.  Peroral  Begion  and  AxUUl — ^Within  four  days  after  the  subject  has 
been  laid  upon  its  back,  the  pectoral  region  and  the  axilla  are  to  be  dis- 
sected. Let  a  median  incision  be  made  in  front  of  the  sternum,  and  from 
its  upper  end  let  another  be  carried  along  the  clavicle  to  the  acromion,  and 
thence  downwards  to  the  inside  of  the  middle  line  of  the  arm,  a  little 
below  the  fold  of  the  axilla,  and  a  third  horizontally  outwards  from  the 
lower  end  of  the  sternum.  Then  let  the  skin  be  reflected  from  the 
pectondis  major  muscle  (p.  203),  and  let  the  senior  student  in  doing  this 
preserve  the  fibres  of  the  platysma  myoides  and  the  suprasternal  and  supra- 
clavicular branches  of  the  cervical  plexus  of  nerves  descending  over  the 
clavicle  (pp.  170  and  639),  the  anterior  cutaneous  branches  of  the  inter- 
costal nerves,  with  the  accompanying  twigs  from  the  internal  mammary 
artery  near  the  middle  line,  and  two  or  three  small  anterior  twigs  of  the 
lateral  cutaneous  branches  of  the  intercostal  nerves  appearing  round  the 
lower  border  of  the  muscle  (pp.  656  and  375).  If  the  subject  be  a 
female,  let  him  also  dissect  the  mammary  gland,  and  in  raising  the  general 
integnment  leave  the  skin  of  the  nipple,  by  carrying  round  it  a  ' 
incision  of  about  two  inches  in  diameter  (p.  1002).     By  raiaiBg 
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within  this  circle  tho  Uctiferoiu  ducU  and  BAOOoli  will  be  hroDglit  into 
view. 

Lot  the  claTicular  portion  of  the  pectonlia  mijor  muiele  now  be  divided 
near  the  clavicle  for  the  examination  of  the  •nbclavictilar  ipeoe^  preierviiig 
the  external  anterior  thoracic  nerve  as  it  passes  to  that  nmsde  (p.  645) ; 
and  let  the  coftto-coraooid  memhrane  and  sheath  of  the  axillaiy  vessels  he 
examiiie<I  (p.  2*29).  Then  let  the  sheath  be  removed,  and  let  the  tenni- 
iiation  of  the  cephalic  vein  and  the  parts  of  the  axillary  artery  and  vein 
brought  into  vivw  \e  studied,  and  also  the  superior  or  abort  thocade, 
acrrimio- thoracic,  and  thoracico-hiimeral  branches  [pp,  377  and  468). 

For  the  diM<ectioii  of  the  axillary  spaoe,  the  skin  and  the  fascia  are  to 
lie  separattly  raisc^'l  from  its  surface  (p.  230),  and  in  the  first  place  the 
great  ve^Bel8  and  nerves  of  the  limb  shouhi  be  carefully  exposed  as  they 
l>aMi  from  the  axilla  into  the  brachial  region,  but  without  much  disturbing 
their  p«)Nition.  The  axillary  aitery  and  vein  are  then  to  be  followed 
upuariU,  and  tho  fat  removed  from  within  the  spacsy  when  the  long 
thoiacic  vessels  will  be  found  chiefly  along  the  anterior  border,  the  »ub- 
scapular  vesselp.  principally  ali)ng  the  posterior  border,  and  the  alar  twigs 
more  in  tho  middle.  At  this  stage  there  will  also  be  seen  on  the  inner 
wall  uf  the  axilla  the  iutercosto-humeral  laith  other  lateral  cutaneous 
blanches  of  intercostal  nerves  piercing  the  serratus  maguus  musele  (p.  657)^ 
the  poRtorior  thoracic  nerve  descending  on  tho  surface  of  that  muscle  to 
supply  it  (p.  C44),  and  on  the  posterior  wall  the  three  subHcapular  nerves 
(p.  (>4.'>).  AVhen  tho  axilla  has  been  sufliciently  studied,  the  remainder  of 
tlie  pectoralis  major  musdo  is  to  be  divided ;  the  pectoralis  minor  muscle 
also  is  to  be  dissected  and  divided,  and  the  internal  anterior  thoracio  norve, 
which  supplies  it,  is  to  be  found.  By  this  proceeding  the  axillary  vessels 
^  ill  bo  exix!sed  in  their  whole  course,  and  the  origins  of  the  branches  of 
the  axillary  artery  may  bo  more  fully  examined,  viz.,  the  acromio-thoradc, 
the  alar  thoracic,  short  and  long  thoracic,  and  subscapular  arteries,  and  the 
anterior  and  posterior  circumflex  arteries.  Three  cords  of  the  brachial 
])lexuH  will  also  be  seen  ;  the  outer  one  giving  off  the  musculu-cutaneous, 
the  external  anterior  thoracic,  and  the  outer  head  of  the  median  nerve ; 
the  inner  giving  off  the  inner  head  of  the  median  nerve,  the  internal 
cutaneous  nerve,  the  nerve  of  Wrisberg,  and  the  ulnar  ;  the  posterior  giving 
otr  the  three  subscapular  nerves,  the  circumflex,  and  the  musculo* spiral 
nerve.  At  this  time,  after  removing  the  coHto-coracoid  fascia,  the  sub- 
claviuB  muscle  should  be  cleaned  and  examined  (p.  200). 

On  the  fourth  ilay  after  the  subject  has  been  placed  upon  its  back,  the 
clavicle  is  to  bo  sawn  through  the  middle,  or  disarticulated  at  its  sternal 
end,  if  this  should  be  recommended  by  tho  Demonstrator.  The  dissector 
of  the  arm  may  then,  in  company  with  tho  dissector  of  tho  head  and  neck, 
on  tho  same  side,  obtain  a  continuous  view  of  tho  upper  part  of  tho  brachial 
plexus,  auii  trace  tho  origins  of  the  suprascapular  and  posterior  thoracic 
nerves  (p.  G41).  Tho  axillary  vessels  and  the  main  trunks  of  the  brachial 
plexiis  of  nerves  are  afterwards  to  be  securely  tied  together  opposite  the 
outer  border  of  the  first  rib,  and  divided  above  tho  ligature  ;  the  lower 
parts  may  subsequently  be  retained  in  position,  by  tying  them  to  the 
portion  of  the  clavicle  left  with  the  arm.  Tho  borratus  magiius  muscle  may 
now  be  put  upon  the  stretch,  and  should  be  fully  studied  before  the 
removal  of  the  arm  (p.  207). 

3.  SaipuJar  Mitsckat,  Vesseh,  and  Kerves, — After  tho  arm  has  been 
removed,  the  first  duty  of  the  dissector  is  to  clean  the  parts  whicli  have 
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en  slreadf  laid  bare,  and  to  dissect  all  the  eut  muscks,  bo  M  to  bring 
tbeir  attJLcbuaetita  completely  ihto  view  ;  he  may  then  remove  the  rtdun- 
dtkut  maasea  which  are  no  louger  required,  preserving  outy  such  portioua  of 
tendons  and  muscles  as  may  be  neceftsary  for  sub^quent  revision  of  their 
relations  to  tho  Joints  and  their  attachmenta  to  the  bones.  He  will  then 
clean  the  deUoid  muscle,  beginning  from  behind,  ao  as  to  ftave  as  mnch  as 
poa»ible  the  en  inn  eon  a  branches  of  the  circumflex  nerve  (ppL  208  and 
G45)*  He  wrill  dis&ect  the  tares  major  mnacle,  and  tho  quadrangular  and 
Irian gpilar  iiktervak  which  are  separatdd  by  the  long  head  of  the  trioepa 
mviscle,  and  lie  between  the  teres  mu&cla  and  the  scapula  ;  atid  he  wiU  lay 
bare,  aa  far  a/i  can  be  done  without  injury  to  the  muBclea^  the  structures 
nhich  paas  through  these  inti^rraU,  vis.,  in  the  tipper  or  quaiJraugular  one, 
the  circumflex  nerve,  with  its  branch  to  the  teres  minor  muscU%  and  the 
posterior  circumilex  artery,  and  in  the  lower  or  iriatigular  iiiterral,  the 
dorsul  branch  of  the  subscapuLir  artery  (p,  380).  The  deltotil  muscle  is 
next  to  be  removed  from  the  whole  uf  its  t^uperior  attjiohnmut,  and  beneath 
it  will  b©  aeen  the  bursa  that  liea  between  the  acromion  and  shoulder- joint 
(p.  138),  anil  the  bratiches  of  the  circumflex  vesaela  and  nerre.  The 
teres  minor,  iufrjy^pinatus,  and  supraspiuatua  mufld«s  are  to  be  diesected 
and  reflectet),  and  the  difitribntiou  of  the  ^upraseapnlar  nerve  and  artery 
traioed.  While  this  is  done,  neither  ihe  diL^toid  ligament  nor  acromion 
need  be  divided.  The  aubF4>ea|>uIar  musclo  is  likewise  to  be  examined^ 
with  the  two  short  subacapuhir  nerves  which  supply  it  ;  and  on  reflecting 
tbis  muscle,  tbe  subscapular  bur^^a  will  be  observed  com muuicii ting  with 
the  Bhoulder-joint.  In  removitig  the  musolea  attached  to  the  scapula,  tbe 
atudent  shuuld  bring  into  view  the  ansstom(«es  of  the  posterior  aciipular^ 
euprascapular^  acromio-thoracic,  dorsal  l^ranch  of  thu  subseapuLtr,  antl  tbe 
circumflex  arterie.^^.  The  Rcspular  muscles  may  then  be  out  short  at  their 
attachments  to  tbe  humrru^. 

4,  Sntbeuiunemts  view  of  (ht  Arm. — -In  proceeding  with  the  diaaeotion  of 
the  arm,  if  the  pari  be  in  a  eonditiou  favourable  for  the  purpo^,  the 
disaecior  may  at  onc«  display  the  cutaneous  nerves  and  veiiia  as  far  as  tbe 
wriiit  (p*  G47)»  He  will,  in  that  case^  make  an  incision  al!  the  w;iy  down 
to  the  wrist  in  front  of  tbe  limb  ;  or,  should  it  be  deemcsd  aihisabk  not  to 
remove  the  integumeut  m  far,  be  may  torminate  hi»  incision  half-way  down 
the  fore-arm.  B'^or  the  easier  prcKervatton  of  tbe  outatieous  nerve»,  which 
lie  close  to  the  aponeuroi^ifl  of  the  limb,  he  will  n.^'movc  the  fiubcutaneoiia 
fat  by  reflecting  it  in  the  direction  from  obove  downwards.  The  intercoato- 
hnmeral  nerve  is  to  be  traced  down  to  ita  distribution  (p,  057)^  The 
nerve  of  Wriabefg  aud  the  iutemnl  ctitaneoua  Wanch  of  ihe  muaculo^sptral 
nerve  will  be  most  easily  traced  from  their  deep  origins  (pp.  646  and  652). 
Tbe  internal  cntanoona  nerve  will  be  found  piercing  the  aponeurosiii  on  the 
inside  of  the  arm  in  two  separate  plaois,  a  few  inches  above  the  elbow  ; 
and  on  the  outer  side  will  be  found  the  two  external  cutaneous  branches 
of  the  mn^ulo-spiral  nerve,  appearing  in  the  line  of  the  external  inter- 
moscular  septum  ;  while  at  the  bend  of  the  elbow,  towards  the  enter  side, 
the  muBculo-cutaneout  or  extarnal  cutaneous  nerve  will  be  observed 
fineiging  from  the  deep  parts.  Near  the  elbow,  on  the  in  our  side,  there  is 
1  tmall  lymphatic  gland,  and  ou  the  subcutaneous  part  of  the  olecranon  a 
•mall  synovial  bursa.  Further  down,  there  may  be  seen  ou  tlie  inner  side 
a  outaneoni  branch  from  the  uhiar  nen^e,  bulow  the  ini<ldle  of  the  fore- 
irm  ;  on  the  outer  side  the  ra^iial  u#rve  l»ecomiug  siiperlfcial  two  o* 
inehes  above  the  wrist ;  and  in  front  the  palmar  outaneoua  branoh 
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mediAD  nerre  immediately  above  the  aDonlar  ligament.  On  tbe  fore-tm 
Bill  be  found  the  radial,  median  and  ulnar  veins ;  in  front  of  the  elbov 
tbe  median-cephalio  and  median-basilio  veins,  together  with  the  deep 
medLin  branch ;  aud  in  the  upper  arm  the  cephalic  and  baailie  veiDS 
(p.  466). 

5.  Brachial  Regu/ii  more  deeply. — The  student  will  now  reanove  the 
aponeuroHiA  from  the  fiout  of  the  arm.  He  will  first  disseet  out  the 
brachial  artery  with  the  ven»  oomites  clinging  to  it  and  intercommonicating 
round  it,  aud  the  median  nerve  croshing  in  front  (p.  881).  Arising  ffom 
the  inner  side  of  the  artery  he  will  find  the  superior  profunda  farandi 
turning  backwaixls  with  tbe  musculo-spind  nerve,  a  little  farther  dowi 
the  inferior  profunda  branch  accompanying  the  ulnar  nerve,  and  a  little 
above  the  elbow,  the  anastomotic  restiug  on  the  brachialis  auticoa  muscle : 
while  from  the  outer  side  of  the  brachial  artery  a  variety  of  muacukr 
branches  are  observed  to  spring.  The  inferior  profunda  sometimes  arises 
from  the  superior  profunda  branch.  Not  unfrequently  two  large  arteries 
will  be  found  in  the  arm,  in  consequeuoe  of  a  high  division  of  the  main 
trunk  ;  the  radial  or  ulnar  artery,  moet  frequently  the  former,  being  givoi 
otf  from  the  brachial  at  a  higher  point  than  usual,  and  sometimes  even  as 
high  as  the  axillary  artery.  In  some  of  these  cases  the  aitery  which  arises 
out  of  plhce  lies  superficially  to  the  aponeurosis  of  the  limb.  The  biceps 
and  c.> race- brachialis  muscles  are  next  to  be  dissected,  and  the  deep  part 
of  the  musculocutaneous  nerve,  which  gives  them  branches  (pp.  212  and 
648).  The  dissector  will  be  careful  to  preserve  the  aponeurotic  slip  of 
insertion  of  the  biceps,  which  lies  superficially  to  the  vessels  at  tbe  bend 
of  the  arm.  The  aponeurosis  is  to  be  removed  from  the  back  of  the  arm, 
and  the  intermuscular  septa  are  to  be  examined  (p.  230)  :  the  triceps 
muscle  is  to  be  dissected,  and  the  superior  profunda  artery  and  musculo- 
spiral  nerve  are  to  be  traced  to  its  outer  side  (pp.  214  and  652).  The 
musculo-spiral  nerve  is  to  be  followed  to  its  division  into  the  radial  and 
posterior  interosseous  trunks,  and  its  branches,  to  the  brachialis  anticus 
supinator  longus  and  extensor  carpi  radialis  lougior,  displayed.  The  space 
in  front  of  the  elbow  should  next  be  dissected,  so  as  to  show  the  relations 
in  it  of  tbe  brachial,  ulnar,  and  radial  arteries,  with  the  radial  recurrent 
aiid  anterior  ulnar  recurrent  branches,  and  the  median  and  radial  nerves 
(pp.  389  and  397).  The  brachialis  anticus  muscle  should  also  at  this  time 
be  fully  expose<l  down  to  its  place  of  insertion. 

6.  ShouJder-jolnt,  o&c — The  articulations  at  the  upper  part  of  the  arm 
ought  now  to  be  examined  (p.  134).  The  conoid  and  trapezoid  parts  of  the 
ligaments  uniting  tbe  clavicle  to  the  coracoid  process  are  first  to  be  dis- 
sicted,  and  their  ufles  studied  ;  then  the  acromio-clavicular  articulation,  and 
the  suprascapular  and  coraco-acromial  ligaments  of  the  scapula  ;  lastly, 
the  shoulder  joint  is  to  be  dissected,  the  capsule  is  to  be  cleaned,  the 
coraco-humeral  ligament  dissected,  and  the  tendons  of  muscles  in  dose 
relation  with  the  joint  examined.  When  lastly  the  capsule  is  opened, 
the  origin  of  tbe  long  head  of  the  biceps  in  connection  with  the  gle- 
noid ligament  will  be  seen,  aud  also  the  prolongations  of  the  synovial 
membrane  round  the  long  head  of  the  biceps  and  beneath  the  subscapular 
muscle. 

7.  The  Fiyic-arm  in  front — Let  the  aponeurosis  be  removed  from  tbe 
front  of  the  fore*arm,  and  let  the  five  superficial  muscles  arising  from  the 
inner  condyle  of  the  humerus  be  dissected,  beginning  with  the  pronator  radii 
teres  ;  exhibiting  its  two  heads  of  origin  with  the   median  nerve  between 
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iheuip  and  proceeding  auooeask^l^  to  Ihe  flestor  carpi  rafiialis,  palm&ria 
Jotjgns  (vfhicbf  howerer,  h  ofieii  abBeiit)^  flexor  BiiblimiB  Jigitonttn,  &ad  flexor 
eArpi  uluaris  (p.  215);  displaying  the  braDcbea  of  thd  njedinn  tion^e  to  the 
fir>t  four  mu^cleSi  and  that  of  the  ulniiT  iierva  to  tha  luiit-ioantioiied  tnafl43le 
and  to  Ibe  flexor  profit iiduH  digikiruin  (p|X  051  and  659).  The  course  of  the 
radial  and  uLnar  arteries  and  uervea  m  the  fore-arm  it  nJaa  to  be  studied.  From 
the  rudial  artery  (p.  394)  will  be  aeen  given  off  the  ratliiil  recurroDt,  the 
muBculiir  brunches,  the  aiitt*rior  carptl  bmnch  nud  the  superficia!  volar  ; 
while  uri^iii^^  from  the  ulnar  arUry  (p.  383}  will  be  seeu  the  anterior  and 
po0t<?rior  itltiar  recunetit,  aud  the  interosseous,  dividing  into  anterior  and 
po&terior  interoHsK^ou.^,  imd  giviiig  off  the  hr.njch  to  acc^impauy  the  medinn 
tier^re.  This  liist  bran  oh,  th<^  coniea  nervi  meditiTti,  derives  importance  5xiiii 
btfing  not  unfrequently  dt^velvpcd  as  a  third  prii^cipal  truuk  of  the  fore^arm, 
iMfbich  poises  down  into  tbo  stiptrBcial  palmar  »rch.  The  ninscular  branches 
of  ihe  ulnar  artery,  and  its  interior  and  posterior  car|)al  brubches,  are  also 
to  be  exposed^  The  deep  layer  of  musclep,  oonskting  of  the  flexor  longua 
pollicis,  flexor  profundus  di^^itorum,  aud  pronator  quadratus^  are  next  to  b^ 
dissected  {p,  219)  ;  aud  along  with  them^  tying  on  the  iuterct^eous  mem- 
brane, aud  givijig  twi^s  to  the  muacWsi  the  interoeseous  branch  of  the 
meilian  nerve,  and  aeconjpauying  it^  the  aijtedor  interoiseotis  artery  (p.  390). 

8.  T/k  llatui  in  ftvuL — ¥t>t  the  disaection  of  the  front  of  the  band,  Jtrt 
an  iJiciitiun  be  made  down  the  middle  of  the  palm,  a  secc^nd  transversely 
through  the  »kiu  above  the  divisiou  of  the  fingt^ra,  and  others  down  the 
middle  of  each  finger.  Let  the  palmar  aponeurosis  be  exposed  (p.  231), 
prcfaerving  the  [^almaris  brevb  musde  which  is  attached  to  ibi  inner  margin 
(p.  225)  ;  and  let  the  skin  be  reflected  from  the  front  of  the  fingt^rs  and 
thumb,  so  as  to  exhibit  the  sbeatha  for  the  tendons,  and  the  two  digittd 
branchea  of  the  artery  and  nerve  on  each  (p.  218).  The  palmar  aponeu- 
rosis is  then  to  be  removed,  arid  the  trunks  of  the  ulnar  aud  median 
nerves  will  be  brought  into  view  (pp.  €40  and  051 ),  as  also  the  nluar  artery, 
the  siiperflcial  volar  bniuch  of  the  raclial  artery,  and  the  miperficial  palmar 
arch  (p,  303),  The  short  muscW  of  the  thumb,  viz.,  the  alKJuctor,  opponent 
flexor  brevis,  and  adductor  i>oUicb,  are  to  be  dissected,  with  the  twigs  of  the 
medn^n  u«rv»  supplying  tha  three  flrst,  and  the  insertion  of  the  flexor  longus 
poUicis  I  then  the  abductor,  oppouens,  and  flexor  minimi  digiti,  with  the  twigs 
of  the  ulnar  nerve  supplying  them,  and  its  deep  branch  piercing  them  (p*  225). 
The  annular  ligament  is  to  be  cleaned  and  the  synovial  sheath  behind  it 
examined  ;  the  tendons  of  the  superficial  and  deep  flexoia  are  to  be  followed 
to  their  insertions,  and  the  Imubricales  mosclea  disKected.  The  deep  branch 
of  the  ulnar  artery  may  now  be  traced  to  the  deep  palmar  arch,  and  that 
of  the  ulnar  nerve  to  its  distribution  in  all  the  interossei,  two  of  the 
lumbricale^  the  aiiJuctor  pollicis,  and  tlie  inner  part  of  the  £lexor  brevia 
pcUicis  ntUMcle.  The  deep  palmar  arch  aud  its  branches  are  also  to  be  fully 
(*£iiimiMt?d  (p.  400), 

0,  The  Fi/re-urm  and  Hand  PonUrwH^. — For  the  dtssection  of  the  hock 
of  the  fore-arm  and  hand  hi  the  remainder  of  the  integument  and  apo* 
neurosis  be  carefully  reflected,  njid  let  I  be  distribution  of  the  ulnar  aud 
radial  nerves  to  the  dorsal  a.'^pects  of  the  lingers  be  tniced  (p.  653).  The 
uiu^clcu  are  then  to  be  dissected  in  the  following  order,  ritt,,  the  supinator 
Wngiia,  extensores  carpi  radiales  longior  and  brcavior,  extensor  carpi  ulnar! i^ 
extensor  communii  digitorum,  and  extensor  minimi  digiti,  the  extensor 
indici^i,  the  three  extensores  pollicis,  and,  lastly,  the  anconeus  and  snpinatoir 
hje¥Ji  uubcles  (jv  220.)     There  will  be  found,  passing  throng b   the  * 
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of  the  last-mentioDed  muscle,  the  posterior  interosMOYU  nerre ;  and  on 
the  interoflseous  membrane  the  posterior  iuterosseoos  artery,  witii  its  re- 
current branch  ;  they  are  both  to  bo  traced  to  their  distribution  (pp.  654 
and  391).  The  lower  part  of  the  radial  artery  which  has  hitherto  beoi  hid 
from  view  may  also  now  be  studied  :  its  posterior  oarpsl  and  its  meta> 
carpal  branch  will  be  seen,  together  with  the  dorsal  branches  of  the 
thumb  and  index  finger  (p.  398).  The  termination  on  the  back  of  the 
wri»t  of  the  anterior  interosseous  artery  after  passing  through  the  inter- 
osseous membrane  is  albo  to  be  noticed.  Finally,  the  interosaei  muscles 
are  to  be  dissected  on  both  the  palmar  and  dorsal  aspects  of  the  hand 
(p.  227). 

10.  Articulations  of  the  Fore-arm  and  Hand, — The  dissector  may  now 
return  to  an  examination  of  the  elbow-joint  and  other  articulations  of  the 
upper  limb.  In  connection  with  the  elbow-joint,  he  will  first  make  a  revi- 
sion of  the  lelatiuns  of  the  soft  parts  to  the  joint,  such  as  those  of  the 
triceps,  brachialii*  auticus,  and  supinator  brevis  muscles,  the  muscles  attached 
to  the  outer  and  inner  condyles  of  the  humerus,  and  the  median,  musculo- 
spiral,  and  ulnar  nerves,  together  with  the  anastomoses  of  the  superior  and 
iiiferior  profunda,  and  the  anastomotic  branches  of  the  brachial,  with  the  two 
ulnar,  the  radial,  and  the  interosseous  recurrent  arteries.  The  dissector  will 
then  proceed  to  examine  in  detail  the  internal  and  external  lateral  ligaments, 
the  anterior  and  the  thin  posterior  ligaments,  the  orbicular  ligament,  the  syno* 
vial  membrane,  and  the  cartilaginous  surfaces  of  the  bones  (p.  138).  The 
dissector  should  carefully  observe  the  different  kinds  of  motion  of  which  thd 
parts  are  capable,  and  the  variations  in  the  tightness  of  the  ligaments  and 
in  the  relations  of  external  parts  induced  by  these  motions.  In  ezamin- 
iug  the  lower  radio-ulnar  articulation,  the  dissector  will  partic«lariy  study 
the  relations  of  the  triangular  fibro-cartilage,  and  the  nature  of  the  move- 
ments in  pronation  and  supination  of  the  hand  ;  and,  in  the  carpal  jointSi 
the  extent  of  the  synovial  cavities,  and  the  position  of  the  cartilage  and  in- 
terosseous ligaments. 

III.— THORiVX. 

The  right  and  left  sides  of  this  region  constitute  each  a  part.  Its  dissec- 
tion may  be  completed  within  three  weeks.  It  includes  the  deep  dis- 
section of  the  thoracic  parietes,  the  viHcera  of  the  thoracic  cavity, 
together  with  the  upper  surface  of  the  diaphragm.  It  is  indispensable 
that  the  dissectors  of  opposite  sides  should  be  present  together  and  act  in 
concert. 

1.  Parietes  and  Pleura, — The  dissection  is  to  be  commenced  on  the  fifth 
day  after  the  subject  has  been  placed  upon  its  back,  that  is,  the  tenth 
day  after  it  has  been  first  placed  in  the  rooms.  The  external  and  internal 
intercostal  muscles,  and  the  intercostal  arteries  and  nerves  in  the  anterior 
part  of  their  course,  together  with  the  parietal  pleura,  are  to  be  first  dissected 
(pp.  240,  402  and  666).  Then  let  the  internal  mammary  artery  on  the 
right  side  be  laid  bare  by  the  removal  of  the  2nd,  3rd,  4th,  6th,  and  6th 
costal  cartilages,  in  order  that  its  relation  to  the  sternum,  and  its  anterior 
intercostal  and  perforating  branches  may  be  observed  (p.  374).  The  corre- 
sjjonding  costal  cartilages  ou  the  left  side  may  then  bo  divided  close  to  the 
ribs,  and  the  ribs  belonging  to  those  cartilages  on  both  sides  are  then  to  be 
divided  as  smooth ly  as  possible  about  three  inches  beyond  their  angles  ;  in 
doing  which  the  dissectors  must  be  careful  to  avoid  injuring  their  hands 
upon  the  sharp  spicula  of  the  sawn  extremities  of  the  ribs.     The  anterior 
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P  limits  of  the  plouml  e^niim  mid  tho  position  of  the  aulerior  medlAfltimiin 

CJin  uow  bo  eEanjined,  together  with  tU«  poHition  of  tho  heart  aud  great 
^  eitseU  iu  reliLtioii  to  the  lutiga  und  the  wfiUb  of  the  thorax  (p.  299)*  That 
thia  may  be  doiio  more  effactualljr,  tho  hmgh  ihotUd  bo  inflatod  through  a 
tube  introduced  into  the  throat  or  iniuil-pipe,  and  their  difierent  pofittious 
aod  rebtiotift  in  the  inflated  and  coUapR^d  ntatc  attootiTely  examined.  The 
body  of  the  stemtim  m  next  to  be  aeparutod  from  the  miuiubriiim,  and, 
together  with  the  adh4?retit  coital  cartilages  of  tUe  left  side,  removed  i  aod 
on  tlie  fragment  of  the  thoracic  wall  thus  separated  the  triangularis  stemi 
muacle  and  itsf  relation  to  the  tutemal  mammary  artery  may  be  fortber 
ejcamiried.  Tbe  diaiectort^  will  then  complete  their  examination  of  the 
interior  mediantioum,  obn^rving  in  its  upper  part  the  remaioa  (if  any)  of  the 
thymus  body,  and  will  c«reftdly  at  inly  tbe  remaininjit  n^flectionii  of  tbe 
pleura.  The  heart  withiJi  the  pericardium  in  al^o  to  be  oboerved  (p. 
4ii3).  In  making  thi^  dissection  the  atuiietit  may  be  required  to  »«e|.Mirate 
the  (i&tieifd  from  the  |<Tilmonary  pleura,  by  breakiug  up  with  his  fingera,  or 
the  handle  of  the  kuifo,  tbe  inflammatoty  Adhesions  which  are  often  met 
with.  Gr^at  care  must  be  taken  to  clean  with  a  s|>oiige  and  wa»h  the  interior 
of  the  chest  and  the  surface  of  tlie  lungSj  first  with  water,  and  aub«equently 
with  presenitjg  fluid  (p,  S92)* 

■  2.   Parts  E^temtd  to  the  Ftrieurdittm, — ^The  phreido  nerve  will  he  seen 

■  on  each  side  beneath  the  pleura  in  front  of  tbe  root  of  the  lung,  and  is  to  be 
dissected  out ;  when  its  relation  to  the  tut«fnal  m&mmaiy  artery,  which  it 
crot^^ee  at  the  upper  part  of  the  che^t,  and  the  branch  of  the  latter  artery 
which  acoompanies  it,  are  to  be  observed  (p.  640).  The  structures  above  the 
pericardium  are  then  to  be  di^ected<  Foremost  will  be  found  the  inno* 
tuinate  veins  and  superior  v^^na  cava,  with  tho  termination  of  the  veua 
B^gos,  and  several  smaller  veins,  vi^.,  the  infurior  thyroid,  internal 
mammary,  siiptTior  iuteroofttal,  and  bronchial  veins  (p.  453)  ;  and  behind 
the  veins,  the  iDnomiimte,  left  carutid,  and  left  subclavian  arteries  arit^iug 
from  the  arch  of  the  a*^rta  (pp.  540,  341  and  304).      The  pneumo-gafitrio 

(nerves  will  also  be  found,  that  of  tbe  ri|jht  ^ide  lying  external  to  the  inno* 
minate  artery,  and  its  recurrent  branch  turning  round  behind  the  subclavian 
artery  ;  and  that  of  the  left  t^ide  pnsaiog  down  in  front  of  the  arch  of 
the  aorta,  with  its  recurrent  bratn^h  winding  behind  the  aorta  (p*  GlSX 
likewise  crossing  the  arch  of  the  aorta,  on  their  way  to  the  superficial  car- 
diac pleins,  will  be  found  the  cervical  cardiac  branch  of  the  left  pneumo 
giatric  nerve,  aiid,  namLlly,  the  8U|>erior  cardiac  brauch  from  the  sympathetic 
nerve  on  the  loft  side  (p,  lilfU).  The  other  cardiac  nerves,  viz.,  the  cervical 
cardiac  branch  of  the  right  pneumo-ga-strlc  nerve,  the  thoracic  cardiac 
brauches  of  both  pnenmo^gaiitric  nervesj  the  three  cardiac  branches  of  the 
sympiLthetic  chain  of  the  right  iiide,  acid  the  middle  and  inferior  branches  of 
tbd  kft  £ide,  aie  to  be  sought  on  tbe  front  aud  sides  of  the  trachea^  as  they 
pMUi  down  to  the  deep  c&rdiao  plexna.  The  distribntion  of  tbe  pneumo- 
goatric  nerves  h  then  to  be  traced  to  the  lungs  and  cssophagus  i  and^ 
AS  for  as  po»aible,  the  posterior  and  anterior  pulmonary  plexiues  are  to 
be  brought  into  view  (p  ti23).  After  that  has  been  done,  the  roots  of 
the  lutjgs  are  to  be  fully  diH^ected,  the  relations  of  the  palmoiLary  arte- 
ries and  reins  and  the  bronchi  observed^  and  the  bronchial  arteries  traced 
to  Iheir  origins  (pp.  S97  and  402). 

3*  InttTivf  of  the  Fericaydium  and  Heart.  —  The  pericardium  having 
been  examined  on  iii  outer  aspect,  is  then  to  be  cut  open,  and  its  interior 
Pir%»fully  inspected  (p.  300)  ;  after  whi«h  it  is  to   be  removed,  its   remAins 
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being  deannJ  away  from  tb«  tnitilcB  of  revsek  enteniig  Kad  emcfgiog 
firoDi  Ihe  lieartt  The  arch  of  the  aorta  may  now  be  fall/  studiedf 
and  the  cord  of  the  ductus  arteriotna  diaplajr^Kl  pjumug  betw0Qti  the 
eommonctsmeQt  of  tho  Irft  ^^tilmotiar^  artery  atid  th9  aroh  of  the  aorta 
(pp.  3Jt  and  382},  The  Hludejits  will  tbeti  proceed  to  the  duaoctkMi 
of  ihtj  heart,  exaiuiuiug  tir^t  it»  exUnmt  form  (p.  SO 2),  asd  aftervai^ 
diii&ei^titig  the  righl  ajlH  left  corounry  Arterteft  and  the  eorouary  Tidn  ((ipb 
SSd  aud  482).  They  iviU  then  niftke  ah  openstig  into  tho  right  aurido, 
by  means  of  one  lucli^iou  from  the  point  of  eutmnoe  of  tho  y«ui&  cava 
fiup«nor  to  near  the  entraucti  of  the  vena  cava  inferior,  and  Another  from 
the  auricular  appeuil^e  to  the  tniddle  of  the  Gr^t  iuciBioti.  They  wiU  remove 
Mid  wa»h  out  tha  blood  froiD  the  right  Bide  of  the  hearty  ai^d  will  piuticutaHy 
obeerve  in  the  auricle  the  arrangenjent  of  the  musculi  pectitiati,  the  annnlot 
ovrIIbj  the  EuHtacbian  valve  guarding  the  veua  cara  inferior,  the  oriBoe  of  the 
coronary  vein  gnard^ii  by  tbe  valve  of  Thebeaiua,  and  the  foraniLua  Thehcaki 
(p.  308).  \\^hen  the  eiaKiinatiou  of  the  right  auricle  has  been  completed,  the  di^ 
sector  will  pasa  the  forefinger  of  the  left  hant)  through  the  auriculo-ventriculaf 
orifice,  and  open  the  right  ventricle  by  two  incLnioua,  one  along  the  anther 
border,  do§e  to  the  ^ept^itn  of  the  heart,  prtJonged  upwarila  to  the  com- 
mencement of  the  pnlmouary  artery,  and  the  other  pairing  from  the  firat, 
along  the  superior  border  of  the  vt- utricle,  immediately  below  the  aoriculo- 
ventricular  suleua,  care  being  taken  not  to  injure  the  anterior  aegmeiit  of 
I  he  tricu;»ptd  vulve.  The  principal  objecta  to  be  uotetl  in  this  veiitriele  are 
the  tricuipid  valve  with  the  chordie  tendineno  and  mueculi  papillareiJ  which 
a^t  upon  it,  the  other  arraugementB  of  columnfts  cameee,  the  infundibulum, 
umi  the  t'emi lunar  valvea  of  the  pulmonary  artery  on  their  cardiac  aaj 
In  exposing  the  latter,  the  incision  into  the  Tontricle  should  be  carried 
thu  pnluioimry  artery  between  two  of  the  Begment»  of  the  valve  (p.  31^ 
To  eiamise  the  hfi  aide  of  the  heart,  kt  the  inferior  vena  cava  be  dtssecteii 
a  little  out  of  itd  aperture  in  the  diuphragm,  and  let  it  be  divided^  and  the 
heart  thrown  upwards.  The  left  auricle  3a  then  U>  be  opened  by  atranavene 
inciaiou  near  its  ventricular  margin,  and  by  two  abort  iiicii^iona  at  right 
unglea  to  the  first ;  and  after  biing  cart  fully  aponged  out,  its  cavity  and 
auricular  app^^ndage,  the  remains  of  the  valve  of  the  foramen  ovale,  and 
the  entmnce  of  the  pulmonary  veins  on  each  aide  will  be  examined  (p. 
311).  The  left  ventricle  ia  to  be  opened  by  a  prooesa  similar  to  that 
employed  for  opening  the  right ;  and  after  it  is  carefully  cleaned,  the 
mitral  valve  and  its  relation  to  the  aortic  orifice,  and  the  cardiac  aspect 
of  the  semilunar  valves  which  gu&rd  the  latter  are  to  be  studied  (p,  312). 

4,  i^tp  Cardiac  Ncftc*^  Bronc}i%  i0c,^The  aorta  is  to  be  divided 
within  an  inch  above  ita  origin,  and  the  firat  part  of  the  veam^I  ia  to  be 
opened  to  exflmine  the  seinUunar  valvea  and  the  sinuses  of  Valsalva  (p. 
307).  At  this  stage  of  the  dissection  a  fuller  examination  may  be  made 
of  the  cardiac  nerves  as  they  enter  the  auperficial  and  deep  cardi&a 
plexus  :  the  cardiac  ganglion  will  also  be  found,  and  the  coronary  plexua 
traced  a  short  way  along  the  coronary  veaeek  (p,  098),  The  dia&eotors 
may  then  divide  the  trachea  an  inch  or  two  above  ita  bifnrc^ition,  remove 
the  heart  and  lung.^,  aud  examine  more  in  detail  the  diapoaition  and  struc- 
ture of  the  bronchi  (p.  888). 

5,  Parts  in  the  jjOJsCeHor  mediastinum,  Sc, — Returning  to  the  thoracic 
cavity,  the  dissectors  will  examine  the  cesophngiis  (p.  821),  the  descending 
acirta  with  its  intercoatal  branches  (p.  401),  the  main  vena  aaygoa,  and  its 
left  branch  (p.  400)  and,  l^dng  between  the  vena  azygoa  aud  aorta,  the  thoraoio 
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P  dnot  (p.  487).  Tile  thoracic  duct  may  be  fallowed,  with  tha  oonourreuGe  of 
the  dkaectors  of  the  heoil  and  neck,  to  it»  t«irifLiiifttio£i  iii  the  angle  of 
J!m<?tion  of  the  left  internal  jngtiLar  and  subclavian  \Gum  ;  &iid|  with  the 
jLSsi^tiLtice  of  the  dissectors  of  the  abdomen,  it  may  be  also  folio vired  down  to 
ita  commeucement  under  the  crus  of  the  diaphragm.  The  sjmpnthetiq  uerra, 
with  its  chidin  of  ganglia,  h  now  to  be  trac^^l  over  ihi  beads  of  the  riba  and 
the  Y&rtebnil  cohttnn  :  its  commnnicatLons  with  the  intercostal  iierrea  ar^  to 
be  made  out,  aiid  the  aplanchiiic  nerves  arUing  from  it  dissected  (p.  603), 

»T]ie  upper  surface  of  tlitj  diaphragm  having  bean  deane^l  with  the  ktitfe, 
the  dififleebois  of  tht)  thorax  will  ejc amine  along  with  those  of  the  abdomt^n 
the  anatomy  of  tbia  muiialo,  directing  their  atteuiioti  to  its  vjtrioua  muscuLir 
and  tendinous  parU,  and  %o  the  apertures  for  the  passage  of  the  aorta,  gullet, 

tand  vtfna  i:ava  inferior,  and  ob.^rviug  the  distribution  of  n<»nree  and  blood* 
Teaiels  in  its  substance  (p.  243). 

0,  ArtUfilatioiii. — When  the  diiisection  of  the  rest  of  the  thorax  has  bt>en 
completed,  the  disiiectorA  will,  if  the  subject  be  fi^voriible,  make  an  examina* 
tion  of  the  articulatLons  of  the  vertebral  column  and  ribs  (p,  121).  Let 
tbem  study,  in  partLiular,  the  anttrior  and  posterior  common  ligameut^,  the 
iaterf^ertcbial  Hiibstauce,  the  ligamenta  »ubfliiva  of  the  arches/  the  form  and 
movementit  of  the  artiauUr  proceaaafi,  and  the  various  coato-vertehnd,  cuHtf> 
transverse  and  other  lig omenta.  In  doiug  thi^,  the  dissectora  should  make 
an  attentive  examination  of  the  nature  and  extent  of  the  movements  of  the 
different  riba,  and  the  manner  in  which  they  are  influenced  by  the  move- 

Imetita  of  the  vertebral  column.  ^h 

IV.— ABDOMEN  AND  PELVia  ^| 

The  ri^ht  and  left  sides  of  these  regions  con»*titnte  each  a  part.     Their  ^^^ 

d insect iou  should  not  be  completed  in  lata  than  four  or  fire  wecb).  It  com- 
prehendA  the  examination  of  the  perineum  and  geidtal  or^ana,  the  abdominal 
pariete«  over  the  whole  of  the  external  oblique  mujielea,  ei tending  in  front 
to  the  linea  alba  and  below  to  Poupari^s  ligament,  the  viscera  and  deeper 
patia  of  the  abdomen  and  pelvis,  and  the  lower  surfi^ce  of  the  diaphragm. 

1*  Ptrinftiinu — If  the  subject  be  a  male,  the  firz^^t  day  on  which  it  is  in 
the  rooms  will  be  aet  apart  for  the  diasection  of  the  perinieum  ;  imd  of  thiii 
opportunity  the  disaectors  of  the  abdomen  mujit  be  prepared  to  avail 
themaclvea.  A  lithotomy  staff  iii  to  be  passed  into  the  bladder,  and,  the 
band*  and  feet  haruig  been  tied  together,  the  subject  is  to  be  placed  in  the 
same  position  as  for  the  operation  of  lithotomy ,  near  the  edge  of  the  tabli^ 
A  block  is  then  to  be  placed  below  the  pelvic,  and  the  scrotum  ia  to  be  ii^d 
up  to  the  hiridle  of  the  atafil  The  body  may,  however^  be  ictUl  more  con- 
veniently maintaiiied  in  the  proper  position,  as  is  done  in  *iome  schools,  by 
means  of  n  ^m^iltr  frame  with  two  upright  spoken,  behind  which  the  hml>a 
ate  placed  while  the  p^&riuitum  is  projected  forwrards  between  them*  A 
cai«ful  iucbiou  is  to  b«  mode  in  the  middle  line  from  the  back  of  the 
scrotum  to  the  auus,  and,  being  ciurried  round  the  margin  of  the  anna,  ]»  li> 
be  prolongffd  as  far  as  the  oocoyjt ;  while  n  transfertte  inoisioik  ia  ti:>  be 
directed  across  the  middle  line  in  front  of  the  anus  from  one  ischLil 
tuberosity  to  the  other.  Let  the  disaecior  reflect  the  flaps  of  akin,  e^poidng 
the  external  sphincter,  and  clear  out  the  fat  completely  from  the  ischio^ 
rectid  fofisa  of  the  left  side,  taking  care  not  to  injure  the  reflection  of  fascuk 
whlcb  bounds  it  in  front  in  a  line  with  the  central  point  of  the  perinspum  ; 
and  let  him  study  the  walls  of  the  fos?a  (p,  201).      On  the  right  &ide^ 
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enough  of  fit  ought  to  bo  Jofl  In  the  iichiu-r^)Ct&l  fo«i«&  to  prole«t  th»  Uvhi^t 

Kiti  find  obturntor  fa^ciA  i  the  iuft^rior  hj]eniorrhoi'}&1  vtsi^eLi  &iid  uerfv^  tuay 
be  flisHecied  tow&rja  the  border  of  the  sphineter  (pp.  4  2d  and  4}72)j  aud  tb^ 
b«moiThorid&l  brauch  of  tbn  ith  sacral  nerve  may  he  seen  emerging  frotn  bt^ 
twe^it  the  levator  %m  and  coccjgenii  muiolea  (pi  068).  The  two  lajeiv  of 
the  eiipertidal  ftuadd  in  the  part  of  the  pi^ruji&um  Aijt«-rior  to  the  auua  &r»  b> 
bis  distingiiiiihed,  the  mo^t  BUpprficial  ooirsspouiHng  to  what  may  naost 
Cf.»rrectly  be  termed  the  ^ubctitaneou!^  adipo^ne  tissue^  and  b^ing  tK>fiituued 
oirer  the  itch lo- rectal  foa'^A,  while  the  deeper  Uycr  tenuiuattrs  behind  bjr 
dipping  deeply  iu  front  of  that  fus^i.  Tlie  mo^t  snperGcml  layer  baring 
beeu  removed,  the  blowpipe  may  be  introducsed  beni^aih  the  de<?p  kjer  in 
the  anterior  half  of  the  penjiPL^um,  fto  that,  by  inflating  the  cotmective  tissue 
yiideruealh  i^  its  extenml  limits,  lift  it^ptnm  tn  the  middle  line,  and  iti 
CLintiuuity  forwards  may  be  demons trated^  It  may  then  Iw  ulit  open,  aiid 
IV ill  be  found  to  be  attaehed  to  the  arch  of  the  pubes  externally,  to  be 
continnoua  with  the  dartee  In  front,  atifi  to  he  refleeied  backwards  to  thti 
triangular  ligament  behind  (p.  25D).  Underneath  it  will  be  found  the 
three  long  scrotal  nerves,  vis^ ,  the  two  BUperQcial  perineal  branches  of  the 
pudic  and  thA  inferior  pudendal  branch  of  the  small  aciatic  nerve,  iibich 
are  to  be  traced  backwiird«  (pp,  670  and  075)  ;  the  huperScial  and  trans- 
verse perineal  arteries  are  abo  to  be  dissected  out  (p.  420).  The  muaeles 
on  which  these  structures  lie  are  then  to  be  cleaned,  vlt^f  tlie  accelerator 
nrinffi  embracing  the  nrethni,  the  erector  peuin  lying  upon  the  urua  peni«| 
and  the  tratrnvvrBulis  periniel  (p.  2G4).  In  the  area  between  these  miiicIeB, 
Bubjaet^nt  to  tbem,  will  be  observed  the  triangular  ligament  or  autenor 
Liyt^r  of  the  subpubic  fascia,  and  ita  relationfl^  especially  to  tbo  urethra,  are 
to  be  fitudied  (p.  24)0).  it  is  then  to  be  divided  near  the  bone,  and  on  its 
deep  aspect  the  deep  tianavermilia  muscle,  the  constriotor  urethras,  and  the 
artery  of  the  bulb  are  to  be  di^F^cted*  The  deep  trans versalis  muade  is  to 
be  divided,  and  Cowper'a  glanels  are  to  be  aonght  for  in  the  middle  Una 
beneath  (p.  WZ).  On  the  h-ft  aide  are  to  be  traced  out  the  pudic  artery  and 
nerve  ;  in  doing  which  the  I  ranch^ss  of  the  artery  to  the  bulb  and  the  corpus 
caveriioaum  should  be  ob^mrved  (pp.  425  and  070).  La£it!y,  a  good  view  of 
the  inferior  aspect  of  the  prostate  gland  may  he  obtained  by  dividing  tlie 
sphincter  ani  from  the  acci^lerator  urin«e  muscles  at  the  centnd  point  of  the 
peri Ti feu m  (p.  264).  In  the  dissection  of  the  penufeum^  conHtaut  reference 
■honld  be  matle  to  the  bearing  of  its  anatomy  on  the  operations  of 
lithotomy  (p.  1039).  At  this  period,  the  disB^ctois  mav  remove  one  of  the 
testicles  for  the  sake  of  dissecting  it  while  fresk 

2.  Abdominal  xmll  anteriorJy. — The  dissection  of  the  abdominal  parietes, 
in  either  sex,  is  to  be  commt^uced  on  the  day  on  which  the  subject  is  laid  on 
its  back,  with  a  careful  examination  of  the  fuscia  of  the  inguinal  region,  on 
each  side^  as  far  as  Potjpnrt^a  ligament.  Tlu^  ^bouhl,  if  possible,  be  under- 
taken in  association  with  the  dissector  of  the  lower  limb.  An  incision  is  to 
be  made  in  the  middle  line  from  the  iiphoid  cartilage  to  the  pul>es,  avoiding 
the  umbilicus,  and  a  trannverse  one,  meeting  the  firnt,  inwards  from  the 
anterior  superior  spine  of  the  ilium.  Let  the  dissector  raiaa  the  lower  of 
the  two  flaps  of  ekux  thus  marked  out,  remove  the  subcutaneous  layer  of  fat 
and  fascia^  and  reflect  the  deeper  layer,  usually  called  superBcial  fascia,  in 
the  same  direction  aa  the  akin,  ao  as  to  see  the  manntfr  in  which  it  is  bound 
down  in  the  line  of  Poupart's  ligament  Let  him  at  the  same  time  observe 
the  superficial  epigastric  and  circumflex  Uiac  arteries  and  veinsj  and  the  con- 
tinuation of  the  superficial  fascia  over  the  region  of  the  spermatic  cord 
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to  war  tl  St  the  acrotUExi  in  the  mate,  or  to  the  Irvbm  ia  the  fom&le  (pp.  25^ 
and  437).  He  will  also  exiniine  tht>  eiteroal  ab^lomtatl  ring,  iU  pilUrd, 
the  intercolumnihr  fa«iciji,  iiiiiJ  the  emery^etice  of  ih^  ftpennatic  conl  in  the 
male^  or  the  ronud  ligameut  of  the  nterufi  in  the  female  (pp.  964  and  OS*])  | 
and  he  mil  nntioe  the  termiiml  bruuchei  of  the  lUo-iogiimal  and  Uio-hypO' 
gastrie  nerres  (p.  G60), 

The  inteiTument  u  next  to  be  removed  from  the  upper  part  of  the 
ibdomea,  and  along  with  it  the  siuhoiitHneQua  f^it ;  only  a  Kutfieieat  thiek- 
ne^  of  eiiperSdal  fanda  bein^  at  Br?it  l^ft  to  pres^rre  the  cutaneous  ti'irve!^. 
These  will  be  fotiud  in  two  r^vni^es,  the  one  Mituated  near  the  middle  line, 
and  cordis  ting  of  the  anterior  branohea  of  the  Lower  intercostal  nerven^  the 
other  range  emerging  laterally,  and  conj^iatinif  of  the  lateral  ctitaneous 
branehea  of  the  same  nerTet  (p.  Go 7).  Let  the  external  oblique  mujsele  then 
be  fully  diaaected,  ite  poiiterior  border  being  brought^  if  posaible,  into 
view  (p,  2 AS),  The  apoueurosia  of  the  external  oblique  miw;;k  is  next  to  ba 
divided  by  an  incision  carrieil  tran^vei^ely  inwarda  from  the  anterior  superior 
spine  of  the  ilintn,  tbo  inferior  part  of  the  aponeurosis  beiu^  left  for  future 
examination  ;  and  the  dissector  frill  proceed  to  sepamte  auccesnively  the 
attachments  of  Iha  muscle  to  the  creat  of  the  iliutu  and  each  of  the  eight 
lower  rihfi,  and  will  relilf^ct  the  muscle  towardtt  the  middle  lloe  aa  far  a*i  it 
admits  of  it.  The  iutt^rual  oblique  muscle,  having  next  bt^n  examiued,  is  to 
be  reflected  iu  the  f<amtj  way,  aud  the  tr^msverjftlii  muricle  exposed  and 
examined  (pp.  230 ^  2d3}. 

The  deeper  parts  in  salved  in  the  denceni  of  inguinivl  hernia  are  now  to  be 
studied.  For  thi^  end^  the  remaininf  part  of  the  aooneuroila  of  the  external 
oblique  muscle  is  to  be  diri  led  along  its  tuner  attachment,  down  to  the 
•ymphyaU  pubis  ;  the  lower  border  of  the  internal  obtique  mn^cle  is  to  b@ 
examined,  and,  in  the  male,  the  crema'*terit3  museular  fibrea  which  are  con* 
tinuous  with  it  are  to  be  followed  down  to  the  testicle.  The  lower  parts  of 
the  internal  oblique  and  tranarersalis  muscles  are  to  be  successively  detached 
from  Foupart^A  Hj^ament  and  turned  inw&r^ls,  and  their  conjoined  tendon  ia 
to  be  marie  evident.  The  fascia  trausreraidisi  with  the  internal  abdominal 
ring,  is  now  brought  into  v'iew,  and  the  auhperiboneal  fat  may  be  setm 
ahiniui^  through  it  (p.  258),  The  fltudeot  will  observe  particularly  the 
atmctupss  which  lie  in  contact  with  the  ape rmatic  cord  in  ita  conras  from  the 
iniemml  to  the  external  abdomirml  Huf?,  and  whioh  are  described  la  forming 
tiio  walla  of  the  inguinal  canal  (p.  963).  Ha  will  also  raise  the  fasoia  trant- 
renal  is,  and  note  the  infundibuliform  Cuscia  and  the  circumflex  iliac  and 
epig&^tric  arteriea  (p.  432)  ;  and  will  acquaint  htmsolf  with  the  relations  of 
the  latter  to  the  direct  and  oblique  varieties  of  inguinal  hernia,  and  with  the 
ooveringa  which  the<;e  herntm  receive  in  their  descent  (p,  1029). 

Foupart^s  and  Gimhernat*s  Itgamente  may  now  be  examined  from  the 
deep  aspect,  and,  by  aeparatifii^  the  aubperitineal  fat  from  the  junction  lind 
of  the  fascia  tranaveriiaLis  and  fascia  iliaca^  thu  student  will  obtaiu  a  view  of 
the  deep  crural  arch,  the  crural  ring,  and  the  septum  orurale  (p.  258) — 
stmctnres  which  are  to  bo  noted  in  rt^lation  to  fesuoral  hernia  (p.  1033). 
He  will  then  open  the  sheath  of  the  rectus  niusde ;  diatect  it  and  the 
pyramidalis  muscle  (p.  253)  ;  follow  the  epigs^tric  artery  tn  the  subfltaiioe 
of  the  rectus  muscle  from  below,  and  the  al>dominal  branch  of  the  internal 
mammary  artery  from  above  ;  and  willj  at  the  same  time,  examine  the 
deficiency  in  the  lower  part  of  the  posterior  wall  of  the  sheath  of  the  rectus 
nmscle,  and  the  nemilunar  fold  a  of  Douglas  (p.  250). 

3.    Jfo/e  Genital  OrgmiB.—lf  the  aubject  be  a  male,  the  penis  ough^ 
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this  time  to  be  dissected.  On  removal  of  the  skin,  the  dorsal  arteries,  vein, 
and  nerves,  together  with  the  suspensory  ligaTueut,  will  be  brooght  into 
view  (pp.  428,  479,  and  671).  The  corpora  cavernosa,  oorpas  spongiosam, 
and  glans  are  then  to  be  dissected  ;  and  the  glaiis  may,  with  care,  ba  sepa- 
rated from  the  corpora  cavernosa  (p.  956).  The  pendulous  portion  of  the 
penis  is  to  be  cut  across,  the  section  examined,  and  the  urethra  alit  open. 

The  testicles  and  spormatio  cord  will  next  be  dissected.  The  fascia 
oremasterica  is  to  be  laid  open,  and  the  cremasteric  branch  of  the  epigastric 
artery  and  genital  brauch  of  the  genito-crural  nerve  found  (p.  964).  The 
fascia  propria  is  to  be  removed,  and  the  elements  of  the  cord  examined, 
▼ijs.,  the  vas  deferens  and  the  spermatic  artery,  veins,  and  nerves.  The 
teaticle  may  then  be  removed,  the  tunica  vaginalis  opened,  and  the  appear- 
ance and  relations  of  the  epididymis  and  vas  deferens  noticed  (p.  967). 
The  caput  epididymis,  in  firont  of  which  will  be  seen  the  hydatid  of 
Morgagni,  is  to  be  raised  from  the  tunica  albuginea,  and  the  epididymis 
and  coni  vasculosi  are  to  be  dissected  out.  The  tunica  albuginea  must  then 
be  divided,  and  the  arrangement  of  the  tubuli  semiuiferi  in  the  lobules  made 
apparent  under  water,  and  the  mediastinum  exhibited. 

4.  Abdomimd  Cavity ;  Peritoneum;  Small  Inttstines^  and  Colon. — ^The 
cavity  of  the  abdomen  b  to  be  opened  by  a  vertical  and  a  transverse  incision 
crossing  one  another  on  the  left  side  of  the  umbilicus ;  but  the  vertioal 
incision  is,  in  the  first  instance,  to  be  arrested  at  the  umbilicus,  in  ordet 
that  the  urachus  and  the  fosse  into  which  the  peritoneum  is  thrown  by  the 
obliterated  hypogastric  arteries  may  be  examined. 

The  peritoneal  cavity,  especially  the  pelvic  part,  is  to  be  carefully 
sponged  out  and  all  grumous  fluid  removed  from  it,  and  a  piece  of  cotton 
soaked  with  spirit  is  to  be  laid  in  the  recto-vesical  fossa  ;  on  the  adoption 
of  these  precautions  the  practicability  and  comfort  of  the  later  parts  of  the 
dissection  materially  depend.  The  general  arrangement  of  the  viscera  is 
first,  to  be  examined,  including  the  position  and  relations  of  the  stomach, 
spleen,  liver,  duodenum,  jejunum,  ileum,  coecum  and  other  parts  of  the 
colon,  the  rectum,  and  the  kidneys  (p.  823).  The  folds  of  the  peritoneum 
are  next  to  be  studied  (p.  826).  This  membrane  should  be  followed  trans- 
versely and  vertically  throughout  the  abdominal  cavity,  and  the  line  of 
attachment  of  the  mesentery  to  the  wall  of  the  abdomen  should  be  dis- 
played. The  disposition  of  the  foramen  of  Winslow  and  the  great  omentum 
should  then  be  investigated,  and,  in  order  that  the  interior  of  the  sac  of  the 
great  omentum  may  be  been,  a  transverse  cut  should  be  made  into  it  below 
the  arch  of  vessels  which  lies  along  the  great  curvature  of  the  Rtomach,  and 
by  this  means  the  posterior  surface  of  the  stomach  aud  the  anterior  surface 
of  the  pancreas  will  also  be  brought  into  view.  When  the  disposition  of 
the  great  omentum  has  been  observed,  the  small  or  gastro-hepatic  omentum, 
the  gastro-splenic  omentum,  the  meso-colon,  and  the  relations  of  the  duo- 
denum to  the  peritoneum  will  be  easily  followed. 

After  the  study  of  the  peritoneum  has  been  completed,  the  transverse 
colon  is  to  be  lifted  upwards,  and  the  small  intestines  turned  over  to  the 
left  side,  in  such  a  manner  as  to  display  the  whole  of  the  upper  or  right 
side  of  the  mesentery  ;  and  the  distribution  of  the  superior  mesenteric 
artery,  from  the  lower  border  of  the  pancreas  downwards,  with  the  accom- 
panying vein  and  plexus  of  nerves,  is  then  to  be  brought  out  by  dissection 
(pp.  410  and  702). 

From  its  right  side  the  artery  will  be  seen  to  give  off  the  middle  colic, 
right  colic,  and  ileo-colic  branches,  and  from  its  left  side  about  a  dozen 
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br.inchea  to  tbe  itiuUl  intasllne'i ;  sjiil  of  theeo  intesttnal  brJiTi<?Uefl  the 
dias«ctor  may  trace  the  primary,  aecoadarj,  and  terttary  tu^hea  of  aniyitri- 
tnosia.  If  the  left  branch  of  bifureation  of  the  middle  c^lic  «rtorj  h« 
followed^  it  w^ill  lead  the  diM^ectdr  to  (he  left  colio^  ami  bo  to  the  tntuk  of  the 
inferior  tDeiieiiteno  artery,  with  its  accotnpHiiying  rein  and  tiurvos,  fiit united 
to  the  liRft  of  the  tnesentery  ;  and  to  study  these  the  iiiteHtiue»  must  now 
be  tnmed  over  to  the  right  aide.  Id  addition  to  the  loft  coH^,  the  Ni^moid 
branch  of  the  inferior  meranteric  artery  will  then  also  be  Re^n,  mtd  the  fin^t 
pfirt  of  the  superior  hfomorrhoidal  Teaaels  before  they  dtfa^etMl  into  the 
pelvis  npon  the  mBftO-reetum  (p.  412). 

The  cHsBeetor  will  now  tie  the  iutetstina,  a  little  below  the  iermlnation  of 
the  duodenuR],  with  two  H^iitaret  about  an  tuch  and  a  half  diiitant,  and 
will  diviile  it  between  the  Hg atarea  ;  in  like  loaiirier  ha  vtiW  secure  and 
divide  the  gre^it  iuteptine  at  the  lower  extreniity  of  the  sigmoid  Ai^sure  :  he 
will  then  remove  from  the  body  the  whole  length  of  intestine  bt^tween  the 
upper  and  lower  li  gat  urea  To  do  this  properly »  he  niunt  begin  from  nbovej 
and  pnlling  tbe  ligatured  extroo^ity  upwards  wtth  hia  left  hand,  with  bis 
right  apply  the  scalpel  lightly  to  tbe  adge  of  the  mesentery,  clo>$e  to  the 
bowt?I.  By  this  meaus  the  whole  nuiall  inte^ tinea  may  with  eaae  be  ro* 
movefl,  and  the  mesentery  left  in  tbe  abdofiaen.  The  large  inti^«tine  miiy 
now  also  b&  rcimoved  as  far  a»  the  rectum.  The  intostinea  are  to  be  tiik^ti 
to  the  trough,  and  there  they  are  to  he  thoroughly  cleaned,  by  having 
water  ran  ibrongb  them  from  the  jujun^d  en*].  They  may  then  be  spread 
oat  on  a  table  and  itiflnt-ed,  in  order  that  the  relative  length  and  diameter 
of  the  eJiift-Teni  parts  nmy  be  obafirved,  the  arrangement  of  mniieuhkr  bands 
on  the  colon,  and  other  facto  as  to  their  structure  (pp,  640  and  S54).  Tho 
•mall  intestine  ia  to  Tje  aeparated  from  the  great,  several  inches  above  the 
ciecum.  A  portion  near  the  upper  end  may  I'le  out  ^eparate^  indated  and 
dried,  in  order  to  show  the  valvulio  ct>iinivent<3a  which  are  thus  put  upon 
the  stretch.  The  remainder  is  to  be  slit  open  in  iU  whole  eiteot,  which 
may  be  best  done  with  a  piiir  of  scissars,  one  of  the  points  of  which  haa 
been  blunted  with  a  small  piece  of  cork  ;  tbe  appearanoe  of  the  mucoua 
membrane  in  the  dilferent  parts  is,  then  to  be  studied,  attention  being  parti* 
cnlarly  directed  to  the  distribution  of  the  Tilli  aod  yhIvuIeb  oonoiventea 
(p,  842),  and  to  tbe  patches  of  Peyer^s  glands  (p.  846).  Tbe  gT«at  in  tea- 
tine  is  next  to  be  divided  some  inchefi  beyond  the  cmcal  valve,  and  tbo 
leniAiTider  la  to  be  slit  up  and  its  mucous  membrane  examinet.1.  Lii^lJy, 
tbe  ci9cum  is  to  be  very  carefully  washed,  and  the  stmeture  and  action  of 
the  cfQcal  valve  studied,  by  filling  tbe  portion  of  colotj  with  water  (p.  852). 
The  water  will  Im  returned  although  tbe  portion  of  ileum  be  left  untied^  and 
the  poaition  of  the  valve  when  closed  may  tbua  be  m^en.  The  cmcnm  may 
then  be  atit  open  on  tbe  aide  opposite  the  valves  and  the  vermiform  appen- 
dage may  abo  be  opened  to  obaenre  it«  glandiUar  itruciure. 

5*  Stomach  tmd  Duodenvmh^  PoficrefU,  8pU§n,  and  lAvcr. — The  dno- 
dennm  and  stomach  are  to  be  stightly  in  Hated,  and  the  arteriea  arising 
from  the  eoeliac  axi^^  are  to  be  dissected  (p.  406).  The  student  may  begin 
by  dia»ecting  tbe  flplenic  artery,  following  its  oourae  to  the  spleen,  and 
observing  itA  bmncbej^  to  tbe  pancreas,  to  the  atomach,  the  va«^  brevia,  aiul 
the  left  gafitro-epiploic  artery.  Let  him  next  trace  the  coronary  artery  uf 
the  atomach  along  the  amall  curvature  of  that  orgiin.  Then,  In  following 
ont  the  hepatic  artery  to  ita  division  into  right  and  bft  br tiich* 
find  the  pyloric  branch  anoatomosing  with  the  ooronary  art^^ry 
brKucb  going  to  the  gall^blwider  ;  and  the  gaatroduodcnal  hm 


1074 


111S8ECTI0X    OF    THE    ABDOMEX    AXD    PELVIS. 


Into  the  rigbt  gftstro-eptplufo  irliicb  ttnftvtonaoiiOH  with  the  left  gnstro-epiploier^ 
smd  the  eaperior  piticre»ticii-dacHliD&L  which  ftnafilriTno^es  with  Ihd  i0fari0r 
pmrici^aiico^dtiodenAl  branch  of  tbe  anperior  mes^titeric  nrtt^r^. 

The  iiifi^riar  tneititit^rio  ^ein  will  be  trftc^  upwards  behmd  tbe  pftaoreu 

to  Join  the  Hploiiid  rfiti,  which,  |>a.'«sir]^  iranitTer^ely  onwards  ta  meet  llie 
ktipenor  mnArTiteric  vein,  i^ilL  be  ^'cn  to  form  with  it  the  trunk  of  the  renm 
poMie  (p^  479).  ^rhe  position  of  the  oommon  bile  iloct  with  referctjoe  to 
the  bepAtic  artory  mkI  portal  rein  U  to  he  observed,  atid  thi?  dact  is  to  bo 
traced  ul>  inta  tbe  hepniic  and  cystic  diict8  and  downwardet  to  tha  dncMletinm 
(p.  807 )p  The  rektioiis  and  Btriicture  of  the  pancreas  are  then  to  be 
eaauiinedi  and  the  pan  erratic  dtict  b  to  be  traced  nloug  Ita  poittenor  aspect 
to  ita  termtuation  in  the  dnodeuiiEu  along  with  the  common  bile-duct 
(p*  881).  ThQ  spleen  may  now  tw  remtiTed^  its  blood -v<ia»ebi  diesaeted,  n 
ncctiou  maile  of  it,  and  Bome  of  the  pnJp  may  be  waiihe*!  away  to  abow  tbe 
tratiocular  atruotur©  in  the  interiot  of  the  organ  {p.  8S3).  The  utomn^h 
roaj  now  be  removed  along  with  the  dumlennni,  and  a  eai^ful  examination 
made  of  the  stnicture  of  th^se  organs  ;  tha  ^bape  of  the  ttomach^  ita  three 
layers  of  mnsculftr  dbreSj  and  the  constrnctjon  of  the  pyloric  ralve  being 
specially  noted  (p*  830), 

The  liver  is  neit  to  be  itudied.  lU  Hgamentiij  rm,^  tbe  f&kiform  liga- 
ment, the  round  ligament  or  obliterated  umbilical  vein,  the  coronmryj  mud 
the  two  lateral  or  triangular  liganient*  are  first  to  he  examined  ;  after 
wbicli  the  organ  mny  be  removed  from  tbe  body  (p,  8 Of").  In  doing  this, 
tbe  inferior  vena  cava  must  be  divided  both  /ibove  and  l>elow  the  Itver. 
The  di*^!vectora  may  now  observe  the  di  via  ion  of  the  liver  mto  a  riglit  and 
left  lobe,  as  also  the  quadrate,  Spigelian,  and  cauflate  lobes:  they  will  like- 
wiMib  note  the  iraHotis  QHHure^,  nr^,  the  transvemie  or  portal ;  the  brngiindinal 
or  an t^t^ posterior,  divided  into  an  anterior  part  containing  tbe  retujiins  of 
the  nmbilieal  vein^  and  a  poiiterior  part  in  which  tbe  remains  of  the  ductus 
Tsnoims  are  sititated  -,  the  fiTsttnre  or  fossa  of  the  gall- bladder,  and  tbe  fissure 
or  fossa  of  the  vena  cava  (p*  863).  They  will  observe  the  openings  of  the 
hepatic  veins  into  the  part  of  tbe  vena  cava  imbedded  in  tbe  pottorior 
border  of  the  liver,  and  follow  the  division b  of  the  ht»patic  arteries,  portal 
vein  and  hepatic  dncts,  as  fur  as  possible  into  the  subfitance  of  the  liven 
In  doing  tbi»  the  capsule  of  Glis^on  sheathing  theise  partfi  is  to  be  observed  i 
the  appearance  of  tba  nubstance  of  tbe  liver  may  then  be  exhibited  by 
minuter  dissection  ;  and  the  gall-bladder  having  been  opened  and  washed, 
the  stnicture  of  its  coats  and  the  peculiar  reticulated  arrangement  of  its 
mncous  membrane  may  be  examined. 

6,  Beep  Fosterior  part  of  the  Abdominal  Cavitij. — On  returning  to  the 
e lamination  of  the  parts  remaining  in  the  abdomen^  tbe  dif<sectora  will 
begin  by  tracing  out  the  plexuses  of  the  sympathetic  norroa.  Tbe  superior 
and  inferior  mesenteric  plexuses*  in  eonnt'Otiou  with  the  aortic  plexus,  are 
to  be  traced  upwards  into  the  solar  plexus,  and  tlie  nerves  proeeediDg  from 
tbe  aortic  plexus  downwards  into  the  hypogastric  plexus.  The  solur  pleins 
will  be  found  surrounding  tlie  aortii  at  tbe  root  of  tbe  cceliac  axia  ;  ako,  ita 
aemiltmar  giuiglia,  one  on  each  side,  p'itjd  tbe  splanchnic  nerves  passing 
through  the  crura  of  the  diaphragm  to  terminate  io  it  {p.  699].  The 
dissectors  will  now  follow  tbe  plexiform  nerves  which  emanate  from  the 
solar  plexus  and  surround  the  arteries  in  the  neighbourhood  ;  namely,  tbe 
oceliac  plexus  subdividing  iiito  hepatic,  splenic  and  coronary  ;  also,  the 
Muprarenal  ar^  renal,  and  the  spermatic  plexu«Bs.  In  doing  this  the  snpra* 
renal  capsules  will  fall  nnder  observation^  and  eare  la  to  be  taken  in  the 
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remoYftl  of  the  aurrouaJing  adipoae  tissue  not  ta  injure  tbefr  sabsUnea, 
which  IB  eaailj  torn  (p.  939)  :  after  they  1iay6  btien  cartifulljr  cleau^,  the.ie 
botlieA  may  be  ejcatuiiied  by  ineiatons  into  tb^ir  siibiitaDca, 

The  Aorta  aud  iuferior  Tema  cav*  are  thou  to  be  diiiaeoteJ,  and  also  tke 
oomiiioa  and  extaraal  iliac  artaries  and  veins^  together  with  th^  ktdTieya  aud 
uretera*  The  brauchea  of  the  aorta  to  be  exainiaed  are  the  ii^fi^'dor  phreaic!, 
the  ccdlioQ  ax  IK,  the  aup«rior  me^ie  titer  ic,  th«  auprareu^il,  the  rotial,  the 
spermatia,  the  infijHor  mesetiteno^  the  orii^iiifl  of  the  four  pain»  of  Inmb.ir 
arlerie«,  aNd^  coutiauing  the  directiou  of  the  aorta  frorn  ltd  point  of  bifurott* 
Hon,  the  middle  sacral  artery ,  The  two  coiqdiou  iliac  nrteriea  and  ireiiia 
must  at  thin  time  be  cleaned,  abo  the  ureters  ;  aud  the  dii^seetiou  may  be 
carried  doiru  alotj^  the  external  iliac  TesaelB,  a^  far  as  the  origLii  of  the  epi- 
gawtric  aud  circuEoHii^x  iliac  arteries  ;  in  doing  which  the  relationa  of  the 
itiac  arteries  an>l  veins  will  be  carefully  observed  {pp.  418^  473,  and  477). 
The  position  aud  relatiooB  of  the  kidneys  are  now  to  be  examined,  and 
more  p^irticularly  the  poaiton  of  the  renal  artery ,  reual  veiUj  and  itreter^ 
aa  they  enter  the  gland  (p.  926)*  The  kidneya  having  been  removed  from  the 
body,  are  to  be  opened  by  a  tranHverse  vertical  Htjotion^  to  exhibit  the  pelvi)^, 
calyceH,  and  pyramid^  the  oorttcal  aud  iuternal  tubular  aubatances,  and  the 
M&Ipigliiau  glomeruli  :  the  fibrous  tunic  which  invei^ts  the  kidney  h  also  to 
be  obaerved.  The  reocptaciilum  chyli  or  couiu^enesement  of  the  thoracic 
duct  wiU  l:ie  found  beneath  the  right  crus  of  the  diaphrrigm  (p.  487)f  ^a 
alio  the  commencement  of  the  vena  azjgos  in  coauectiou  with  some  of  the 
lumbar  veina  (p.  4G9). 

7*  Vp}>er  and  Fosttrior  Wall  of  the  ji/ki<w»i^?»  — The  diaphragm  ia  now 
to  be  disaected  (p.  243).  Anteriorly  will  be  found  iU  aitachtQCUla  to  the 
tix  lower  ribs  in  ten  (imitating  with  those  of  the  tranaTersalia  muacle  ;  poste- 
riorly will  be  found  the  two  crura  and  tlve  ligamenta  arcuata  externa  and 
interna. ;  while  tbe  fibrea  paasing  from  all  thoae  parts  will  be  traced  to  Oi*ir 
oouuection  with  tbe  central  tendon  ;  aud  the  openings  for  the  aorta,  oj»o^ 
pbaguB,  and  vena  cava  inferior  will  be  examined.  The  aurface  of  the  paoaa 
magnus  muscle  la  next  to  be  cleaned,  as  well  as  that  of  the  paoaa  parvn» 
lying  supt^rficial  to  it  (if  it  be  present)  (p.  272) ;  and,  emerging  from  the 
fibres  of  the  peoas  magnnt^  the  genito-eruml  ner^e  will  be  founil  ami 
followed  downwards.  The  uerve«  of  the  lumbar  plexus  will  be  obaerved 
principally  on  the  outer  and  inner  aspects  of  the  psoas  mutcles  (^k  6t!U). 
The  fibres  of  these  mnael^d  are  to  be  ili>eected  away  from  the  nerves.  In 
addition  to  the  commuuicating  branches  of  tho  plexus,  Ihtre  wiU  be 
obaervetl,  prooeeding  from  the  anterior  division  of  the  hnt  lumber  nerre, 
the  Hio-hypogajBtdc  and  Ltio-inguinal  nerves,  often  united  into  one  ;  from 
Uk«  lecond  lumbar  nerve  the  external  cutaneous  and  genito  crural  nervfs  ; 
£rum  the  second,  thirds  and  fourth  lumbar  nerves  together,  the  anterior 
erural  and  the  olitur^itor  nervea  ;  and,  laatly,  the  Inm bo  sacral  corti,  formed 
by  tbe  union  of  a  part  of  the  fourth  with  the  whole  of  the  fifth  nerve 
(p.  65d).  On  the  bodies  of  the  vertebrie  wiU  be  found  tbe  lumbar  part  of 
tbe  chain  of  Jiympathetie  ganglia  ;  the  branches  of  commiiuioation  between 
which  and  the  spinal  neryea  are  to  be  dias«^oted  {p.  G9G). 

At  this  time  the  dissectors  ought  to  i evert  to  the  arrangement  of  the 
posterior  part  of  the  trans  vernal  i^  muacle.  Tbia  they  will  tind  to  be  coii* 
tinuad  into  au  aponenroais  which  is  connected  behind  with  three  layen  ;  of 
Ihcio  the  most  posterior  ia  the  f^ida  tumborum  obaerved  in  the  diaaectiom 
of  th«  back,  the  second  lies  iu  front  of  tbe  erector  spine  muscle,  and  the 
ia  a  much  thinner   membrane   placed  in  front  of  the  i^juaiir 
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Iciinboram  muiclep  The  quadtmtuB  luitibonim  and  iliatsua  nmacles  u^  now 
to  b«  di«9<»cUKl  (pp,  255  Aud  271).  Do  remoTiitg  the  ilbcua  from  the  iiiws 
fotna,  th«  distnbutjcia  of  the  Uio-lumbnU'  »rtefy  will  be  traced »  mnd  its 
&Da»t0inosai  with  ihe  lost  luoilmr  Aud  the  circuiullGX  Uma  ari«ry  exhibiled 
(p.  429X 

8.    IHfttecfiofi  o/  f^e  Pelffu. — Th^  pel^iA  witli  aeTenii  of  the  lumbar  verte- 
brte  ongtit   do w  to  be  stsj^arated  from   the   rei&t  of  the  truok,   and 
proceed  lug  furtheTf   thv  dissector   should   carefully  remove  the   siiperfla 
nui^Bes  of  miiscle  and  alher  ioft  partA  luihereut  to  the  outtfr  surf  ago  of  th^ 
bouea* 

Female  Gi-Hitid  Orga?**. — If  the  subject  be  &  female,  the  perin^eum  k  firet 
feo  be  difioected,  Tbe  exact  position  of  the  ori&ce  of  the  urethra  t»  to  h« 
exftmined  with  reference  to  the  pa&atug  of  the  catheter  (p*  9 SO).  Tha  fat 
is  to  be  removed  from  between  the  iJicbium  and  reetuin  ;  and,  as  thb  Is 
being  done,  the  inferior  htemorrhoiiial  and  aiiperScbl  perir^eal  vesBeb  and 
uerve  vrill  Imj  hroaght  mto  view  (pp.  426  and  070)*  The  uphiticter  muscles 
of  tbe  rectum  and  vagina,  the  levator  ani  aod  trauAversalts  muscles,  and  the 
ubt ureter  fascia  will  be  aeeu  (p,  2li5),  From  among  the  fat  on  the  fore 
part  are  to  be  dbaeGtad  out  the  crura  of  the  clitoris  and  the  erector  mnaclea 
embracing  them  ;  and  on  tbe  »ide  of  the  vulva  the  hulbut  Te^tibnlL  The 
glands  of  Bartholin  are  to  be  sought  at  the  back  part  of  the  lower  end  of 
the  Vigitia,  and  the  duct  of  each  followed  to  its  oriSce  by  the  side  of  the 
hjiDeti  or  carunculffi  myrtiformea.  Internally  to  the  eras  clitotidis,  the 
triangtilar  ligament  or  aiibpubic  fnacia  will  be  found  extending  from  the 
pubic  arch  to  the  vagina  (pp.  977  and  260). 

The  bladder  4>ught  now  to  be  partially  injlatedp  and  the  Toflectioott  of  the 
peritoneum  in  the  pelvic  cavity  examined,  et^pecially  the  posterior,  lateral,  and 
autetior  false  Itgamenta  of  the  blailder,  and  in  the  female  the  bruad  ligament 
of  the  uttrua,  with  the  ovary.  Fallopian  tnbe,  and  round  lignmerit  (pp.  947 
and  985).  Let  the  peritoneum  then  be  rell^fcted  from  the  walls  of  the  pelvis 
ao  as  to  exhibit  the  lateral  and  anterior  true  ligaments  of  the  bladder,  and 
the  whole  internal  aspect  of  the  pelvic  faacij^e  (p.  200).  In  order  to  hare 
a  Domplete  view  of  these  fascia,  it  will  be  necesaary  to  remove  a  portion  of 
the  OS  innominatuw  of  the  right  side^  This  must  be  done  in  such  a  manner 
as  not  to  interfere  with  the  attachments  of  the  faaciee  :  while,  therefore,  the 
anterior  and  lower  part  of  the  bone  with  the  acetabulum  1^  to  be  removed, 
the  brim  of  the  pel  via  and  the  boundary  of  its  outlet  are  to  be  preserved, 
as  well  as  the  sacro-sckatic  foramina^  With  a  little  care,  and  preliminary 
obaerration  of  the  form  of  the  innominate  bone,  this  may  be  done  by  means 
of  a  single  section  with  the  saw,  carried  close  by  the  brim  of  the  pelvic,  and 
downwards  in  such  a  direction  as  to  remove  the  grt^ater  pnrt  of  tlie  thick- 
ness of  the  ischial  tuberosity  and  pass  as  near  as  |>o^ib]e  to  the  sacro^ 
Bciatic  notches^  without  breaking  into  them.  By  this  means  the  hip  joint 
may  be  removed  intact  ;  and,  should  it  not  Iiave  been  dissected  along  with 
the  legf  to  which  it  properly  belongs,  the  dissectors  of  the  ab<lomen  will 
now  have  an  opportuuity  of  examining  tt  ;  and  may  especially  observe  the 
action  of  tbe  ligamentum  tf^res^  by  removing  the  deep  part  of  the  aceta- 
bulum, while  the  capsule  of  the  joint  is  left  intact  (p.  151). 

Rijtuming  to  the  pelvis^  the  opening  in  its  lateral  wall  is  to  be  enlarged, 
if  neoeesary,  with  the  bone-nippers,  and  the  obturator  internns  muscle  is  to 
be  carefully  removed,  and  the  peculiar  arrangement  of  its  tension  remarked 
(p«  2G0).  On  the  inner  aspect  of  that  muscle  will  be  found  superiorly  the 
undivided  pelvic  f;tflcia,  inferiorly  the  obturator  fascia,  and  between   the  twa 
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the  white  bftud   itretcbiiig  from  the  sj^^pliyBifl  pubta  %o  tb^  Apino  of  tbe 
ia^^itimi  which  matka  the   level  at  wliieh  the   pelvic  faficta  aptiU  into  the 
recto- vesical  aitd  obturator  faadfo  ;  whiLtj  in  the  upper  part  of  the  obturator 
foramen   the   obturator   vesaela   aud   nervo   will   ho   seen   issuing    from  tbo 
ititerior.      If  tho  iscbio- rectal  foaaa  be  now  thoroughly  clean ed^  a  complete 
view  of  the  lasers  of  f«u:(cia  will  be  obtainffJ,  and  of  their  relation  to  the 
levator  aiii  miuicle  (p,  21)0).      The  hrim.  of  the  peNi^  is  next  to  be  sawn 
through  near  tktf  Bjmpby^ia  pubiflj  on  tbe  aide  ou  which  the  dissection   han 
bevn  m^ule,  and  is  to  be  removed*      By  thia  meaui^,  if  the  subject  be  a  male, 
tbe  reiatiorjfi  of  the  faiiicia  to  the  proatiite  gland  will  be  better  seen.      The 
uretera  and  the  va>-a  defereutia  are  to  bo  followed  aa  far  as  the  bladder  ;  the 
ajmpathftia  nerves  of  the  hypogastric  |>lt:xvifi  are  to  be  traced  in  their  dis- 
tri button  to  the  pelvic  visc<;ra  (p,  702)  ;  and  the  branchei;  of  the  internal 
iliac  vf^Helii  are  to  be  dissected.      The  intertial  iliac  artery  will  be  found  to 
give  off  to  tbe  walla  of  the  pelvis  and  to  the  external  parts,  the  gluteal,  ilio- 
lumbar, and  lateral  sacral  arteries,  couhtituting  the  branches  of  its  posterior 
division  ;  the  obturator,   internal  pudic,  and  sciatic  arteries  in  (K>nnection 
with  its  anterior  division  :  while  to  the  ¥iacera  it  supplies    the  superior 
¥eeical  with  the  obiit**rated  hypogastric  artery,   the  inferior  vesical  givinir 
tbe  middle    hemorrhoids,   an  dp   in    the    female,  the  u  to  Hue  and    vagina' 
arteriea  (p,  4^0),     The  first  group  may  perhaps  be  best  seen  on  the  entire 
side,  and  the  second  and  third  group  on  the  dii$sected  »ide  of  the  pel  da. 
On  the  former  side  the  sacral  nerves  are  to  be  displayed  (p.  208),  and  the 
origin  of  the  pyriformis  muscle  examined.     The  juuction  of  the  lumbo- 
iact^l  cord  with  tbe  anterior  divisions  of  the  three  first  sacral  nerves  and  a 
branch  of  tbe  fourth,  to  form  tbe  sacral  plexus^  will  now  be  hrotight  into 
Tiew  (p,  669).      The  gluteal  nerve  will  be  found  arising  from  the  lumbo- 
tacral  cord  (p.  GG7)  ;  and  arisiug  from  the  sacral  plexus  will  be  faund  th^ 
gr^at  and  small  sciatic  nerves^  the  pudic  nerve,  tbe  uerre  to  the  obturator 
ititemua  muscle,   and    other   muscular   braocbea  (p,  67  U)-      The   remuijiirti^ 
hranchvs  of  the  fourth  sacral  nerve  will  be   found  to  aid  the  hypognatric 
plexus  in  the  supply  of  nerves  to  the  viscera  :  at  the  same  time  the  a  mail 
fifth   sacral  and   coccygeal   nerves  may   also  be   dissected   (p,    f>68).      The 
ooocygeua  anii  levator  aui  muscles  are  to  be  cleaned  on  their  upper  asj>ccta, 
when  they  will  be  seen  to  form  a  contiimous  muscular  floor  to  the  pelvic 
CAvity  (p.  262)*     Tbe  chains  of  sympathetic  ganglia  are  then  to  be  disMoted 
in  front  of  the  sacrum,  and,  if  poasibla,  the  lowest  parts  traced  to  their 
junction  in  front  of  the  coccyx  (p,  696). 

9,  Fihk  ViiK^ra. — It  may  be  proper  to  examine  the  muscular  walk  of 
the  bladder  in  the  inflated  condiiion  of  the  orga^n,  before  its  removal  from 
the  pelvis  (p.  944)  ;  after  which  the  viscera  are  to  be  separated  from  their 
attachments  to  the  walls  of  tbe  pelvis,  and  removed  in  one  maia. 

The  rectum  msy  then  be  carefully  dissected  away  from  tlie  rest  of  the 
viscera,  the  extent  of  itn  cuniiectiou  with  them  being  at  the  tame  time 
Ckbeerved  (p.  856)^  Its  mni^cular  coats  hiiviiig  been  sufiicleiitly  examined,  it 
la  to  be  slit  open  and  waahed,  in  order  that  the  general  appetamnoe  and  folds 
of  its  mucous  membrane  may  be  seen.  In  the  male  subject  the  prostate 
gland  enveloped  in  its  hbrous  covering,  the  TesicnliB  iemlnales,  and  the  vmm 
deferentia  are  to  be  carefully  dissected  (p}\  952  and  97 1)  ;  tbe  bladder 
is  to  be  oj>ened  from  befi/re,  the  neck  being  left  in  the  Brst  instance  entire  i 
aiid  the  openings  of  tbe  ureters  and  urethra,  with  the  trigone  between 
them,  are  to  l»e  examined  (p.  948).  The  prc»iatiCf  membranous,  and  bulbous 
p^rts  of  the  urethra  are  then  to  be  alii  open  from  above,  the  varying  d»«^ 


logo 


DISSECTIOH    OP   TEE    LOWER    LIMBS. 


|K)vt«hor  femoril  region.  lu  order  to  opeo  it  the  Integument  majr 
divided  bf  A  longitudinal  incisii^n  of  oouftiderable  kugtb,  vhieli  nifty  bt 
cro8»ed  tf  neeessAry  bj  a  ir&Dsverae  ooe  to  the  middle  of  the  spftoe^  su^denl 
to  ftllo#  the  ti»tegiiin«itt  to  \m  thrown  frt^ely  buck.  On  removal  of  the 
8U[^^rfictftl  f&t,  the  fascia  Uia^  which  is  atioiig  in  thi^  r«gtoti,  will  come  itita 
view,  ftcd,  in  the  lower  p&rt  of  the  fip&oe,  the  termiual  twiga  of  the  tossU 
sei&tic  uerve  (p.  CT5),  and  the  ui.i|»er  part  of  tho  Khort  Baphenous  reiu  (p.  47^)* 
The  fMda  laU  is  to  be  divided,  and  the  fat  caTt?full]r  removed  ttom  the 
tpae«t  it»  boundaiiei  cleaficid,  and  the  veBselfi  and  nerves  with  their  bmnchfA 
Irftced.  Superiorly  the  liieepa  mni^^lo  on  the  outride,  and  the  aemitei&diiioiiii 
and  semimetnbranoBuft  muscle  on  the  inaide,  and  inferiprly  the  hetftdi  of  the 
gnjitrocnouiiu^  mu^e  with  the  iimall  btslly  of  the  pkutaris  will  thus  be 
exposed* 

Lying  in  the  Rpaoe  the  dinie^^tor  will  find  the  external  and  intemaJ  pop- 
liteal tjorves  giviug  off  thi^ir  articular  and  *und  branches  {pp.  676  atid  67 ft), 
and  more  deiiiply  the  popliteal  vossela  in  a  common  sheath  (p.  441).  He  wsU 
follow  out  the  branches  of  the  poplitt^al  artery,  viz.,  its  fivre  articular  brandiei^ 
the  superior,  azygos,  and  iLLferior^  and  its  sural  branches.  On  the  lurfiuiQ 
of  the  popliteal  artery,  where  it  enters  the  space,  may  be  found  a  twig  of  the 
obturator  nerve  (p.  6G3). 

\V  hen  the  dissection  of  the  popliteal  space  ho^n  heeti  completed,  it  is  to  be 
unitod  to  that  of  the  gluteal  region  by  an  incision  along  the  posterior  part 
of  the  thigh.  The  course  of  the  stuall  and  great  sciatic  nerves  will  thua  be 
laid  biire,  together  with  the  hicepSj  semitt-ndinosua,  and  semimembranosHUa 
mut^cks,  the  twigs  of  the  great  sciatic  nerve  supplied  to  these  muscles,  and 
to  the  adductor  mflgnuSj  and  the  four  perforating  branches  of  the  deep 
femorsl  artery  (p.  iliOj ;  the  posterior  aspect  of  the  adductor  magnum  mui*de 
will  also  be  exposed. 

3.  Th€  Front  of  iJie  Thifjh. — On  the  dsy  on  which  the  subject  is  laid  upon 
its  ba<?k,  the  stud*iut  should  begin  the  dissection  of  the  front  of  the  thigh, 
by  studying  the  fusciDo  connected  with  the  desci'nt  of  femoral  hernia.  For 
this  purpose  an  incision  is  to  be  made  from  the  neighbourhood  of  the 
anterior  superior  spinous  procees  of  the  ilium  inwards,  in  the  line  of  the 
grtrin,  and  carried  balf  way  down  the  inside  of  the  thigh.  The  larxe  flap 
of  integument  thus  marked  out  is  to  be  rais«<d  and  turaiid  outwards.  The 
subcutaneous  faecia  is  then  to  be  laid  bare  by  the  removal  of  any  fat,  and  it 
will  be  advaut»g{'OUB  if  ihiti  can  1^  done  in  concert  with  the  disMsctor  of  the 
abdomen  (p.  292).  Various  small  superficial  arteriea  and  veins  will  be  seen, 
vijr.  :  the  superficial  epigastric,  iuptrficial  circumflex  iliac,  and  supirior  and 
inferior  superficial  pudic  (p.  437).  The  faacia  lata  will  be  laid  bare,  and  the 
cribriform  fascia  overlying  the  saphenous  opening.  On  the  svuface  of  the 
fascia  lata  will  be  brought  into  view  the  internal  or  loug  saphenoua  vein 
paeaing  into  the  siipbenous  opening,  frequently  presenting  two  brauobea 
(p*  47 S)  ;  neairly  in  front  of  the  femoral  artery,  the  crural  branch  of  the 
genito-cruml  nerve;  and,  in  front  of  the  anterior  superior  spine  of  the  ilium, 
the  external  cutaneous  nerve  (p,  6tjO).  A  twig  of  the  ilio- inguinal  nerve 
may  a]»o  be  seen  dbtributed  to  the  fik in  of  a  smiill  part  of  the  thigh  closu  to 
the  pubcs^  The  border  of  the  saphenous  opening  is  to  be  made  distinct  by 
remoiiug  the  cribriform  fascia,  and  in  doing  this  the  attachment  of  the 
superior  corn\i  or  falciform  process  to  the  pubic  portion  of  the  fascia  lata  is 
to  be  **hown  (p.  293).  Tliis  ftdciform  piocewi  is  then  to  be  separated  &om 
the  fii^cia  lata  and  turned  to  the  outsidt;  tjuiliciently  to  expoae  the  iufundi- 
bullforui  or  crural  nheath,  investing  the  femoral  vchsels,  and  the  dissector 
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ma  J  exAmj&Q  the  three  eompfirtmeiita  into  which  this  sbeatb  h  divided^  And 

which  cantaitj  respectively  the  urtery,  the  vein,  aud  a  lymphatic  glatid  ;  the 
latter  bk>cking  ixp  the  {^ruml  aperture  l^iweeu  the  femoral  rmn  and  Gimber- 
iiat'is  ligameut,  through  which  femornl  h^-'tina  de^ceuda.  All  tha  relatlcus  of 
the«a  jiarta  are  to  be  cjifefully  studied  with  special  referuDoe  to  the  operatioiuB 
for  straugulattd  feii^oral  heruia  (p,  103G). 

The  incision  oh  the  inner  f^ide  of  the  tbigh  is  now  to  be  prolonged  down- 
wards towards  the  middle  Hire  beyond  the  kuee^  atid  tbo  diasectiou  of  the 
front  of  the  thigh  cotitinued.  The  two  middle  and  Uie  two  internal 
cuianeoiia  branches  of  the  anterior  crural  nerve^  togb>ther  with  the  branch 
from  the  internal  saphenousi  nerve  to  the  iutegument  of  tho  kne«,  Sknd  the 
internal  SKpheuoiis  vein^  will  bo  d inflected  out,  and  tbt^  fascia  Lata  in  frout 
of  the  thigh  made  clean  (p.  4104),  The  fascia  is  thun  to  be  raiuoved,  and 
the  conimunications  of  the  iitterual  cut-aueous,  inttrual  n&phenonn,  and 
obtumtor  nervua  nought  in  the  lower  part  of  the  luutir  aspect  of  the  thigh 
(p.  66G).  Scarpa^H  triangle  ia  now  to  be  cleaned,  and  the  dt^ectioo  of  the 
fi-moral  ve^eJs  b^ith  in  that  space  and  in  the  aftrr  patt  of  their  coarse  is  to 
be  studied  (p.  434).  Towards  its  termination  below  the  middle  of  the  thigh, 
the  femoral  artery  will  be  obser^^tfd  to  be  co^ere^l  by  a  tendinous  expansion, 
which  conceals  it  for  a  part  of  its  course  before  it  pierces  the  tendon  of  the 
adductor  magnus  muscle  :  iu  the  paaeage  so  formed,  known  hs  Hnnter^s 
canal^  the  femoral  artery,  which  ia  accocnpanied  by  the  internal  saphenotiB 
nerve,  will  be  seen  to  gire  off  the  anastomotic  branch  (p.  293). 

The  df  ep  femoral  artery  should  be  dissectt^d  as  far  aa  the  upper  border  of 
the  aciductor  longu^  muscle  ;  aud  the  origius  of  its  first  branches  are  to  be 
brought  into  ?ie^f  viz.  i  the  internal  circumflex  artery,  dividing  into 
aFc^^uding,  transverse,  and  descend  ing  branches.  One  or  both  of  the  eircum* 
ftrx  ai  ttrrioa  oft^n  ari^e  from  the  femoral  artery  immediately  above  the  origin 
of  the  deep  fumuml  (p.  41SB).  The  BartoriuB  muscle  if  to  be  cleaned,  and 
hkewke  the  gracilis  muficla,  and  the  surface  of  the  other  adductors  ;  the 
reUtiona  of  the  inferior  tendooa  of  the  aajtorius,  gracilis^  und  semitendiuo^us 
muscles  may  also  be  exposed  (pp.  273  and  276).  Tlie  studfnt  wdl  then 
dire«st  his  attt  ntion  to  the  outer  part  of  the  thigh  near  the  htp.  Ue  will 
there  dissect  thij  fascia  lata  from  the  remaining  part  of  the  gluteus  mediua 
muscle,  and  from  the  tcn»or  vagitise  femoiin  muscle,  leaving  at  first  a  strip 
of  the  fascia  extending  don  u  to  the  kuee  on  the  outride  of  the  legi  ami  he 
will  aft^rwanls  expose  the  deeper  baud  of  the  fascia  which  pasKCi^  inwards  to 
the  hip- joint  from  within  the  upper  part  of  the  muscle  (pp.  273  and  202). 
He  win  also  find  the  brauch  of  the  gluteal  nerve  to  the  tensor  vagiiii» 
fern  oris  by  di^atrcting  betnreeu  it  aud  the  gluteus  mediui  muscle  (p.  6li7)» 
Lat  him  divide  succe^ftively  the  tetiBor  vaginee  femoiia  f4ud  the  remains  of 
the  glutt;U^  medium  and  minimus,  and  di^iteet  the  two  last  muscles  down  to 
their  inferior  attachment.^,  so  iVi  to  ejchibit  the  bur^se  between  them  and  the 
trochanter  major,  and  the  connection  of  the  gluteus  minimus  wiih  the  cap- 
sule of  the  bip-juint  (p,  2i»d)^  While  engaged  with  this  procoml  lug,  he  will 
be  enabled  to  dii^eeti  mt^re  pai  ticularly  the  ascending  and  trausver«e  braneh'^a 
of  the  external  circntijflt'X  iiriery^  and  to  examine  their  auHstonioses  with  the 
gluteal  ajterj  (p.  43S),  Let  him  then  clean  the  rectus  muscle^  trace  its 
A&tmor  and  posterior  heads  close  to  their  origins,  auil  observe  the  portions 
of  the  Umb  in  whit^h  thi?y  are  reapectively  tightenetl  (p.  274)*  The  trunk 
of  the  antt«rior  cniral  nerve  ia  now  to  be  cleined,  ita  brauchi?fi  to  the 
i*xtemsar  mui^cle?  arc  to  be  dissected,  the  internal  saphenous  nerTe  Uid  h^^^ 
•i  £ir  as   the   knee^  and  the  slender  twigs  to  the  pvctiiumi  mv»' 
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^iiiiiig  bohitid  tho  femoTml  v^Mseli.  Tlie«^  l&nt  iiia;^  be  most  e&»ily  foimil  if 
tb«  ecajiiMOTi  fumaral  artery  he  previuUHly  fliTiiied  (p,  *»04).  If  the  AcoeMnry 
ubtiuml^jf  lierv^i  i*  ]>rt^!<eiit,  it  will  now  be  j»otfEi  pa&*ijig  ov«r  tlie  biioi  of  the 
}j«lviH  to  Ute  fytiier  brirder  of  the  pecttueUA  iiiu^le  which  it  i^Artly  Huppliet 
(p,  4jOO).  Thi>  pactiiieus  and  ftdductur  lougut  muf^ks  aru  tbt^a  lo  ha 
diviiieJj  and  their  uttachmiMiU  carefully  dtM^cteil.  The  coutiriUdtioD  of  the 
pmfuQiiii  feruori'4  artt^ry  bf'hitid  the  ^dJuctor  lougitji  is  to  bo  clt^aiit,-d  ;  Atid 
iU  four  p«tft>riitbig  briiuchijfi,  of  which  the  fi>urlb  Is  the  contiuimUou  of  the 
artery,  will  be  seen  pureing  tho  ndiiuctar  mnguna  iimseS**  (p*  439).  When 
tho  poctiimua  muj^cle  h^^a  beeti  rc^Becl^^i,  tb^}  AcoeHfl  try  obturator  nerre  may 
lie  traced  to  itsi  comipunicatiori  with  the  iimiu  nbturatot  aerve^  to  tlie 
ttneui  muijclef  autl  to  the  hip  joint.  The  an  tenor  di  vision  of  tba  obtni 
jivTve  is  to  he  tiaoett  down  iu  fioiit  of  the  nddactor  brevi^  mu^lej  ajid 
rlivieiou  of  the  peiitiuouB  mitade  ita  poaterior  divbion  to  the  adductor 
nm^nns  wilt  ooam  tuts  view.  The  obtanitor  nerve  will  be  obserired  to 
■i)pt>1y  all  tht)  fuliiuctor  group  of  niuHt'lea  (p,  fi62).  Tbe  director  wiU  dow 
tract3  the  intermd  ciraumtit^x  artury  ;  \k&  wUl  tin  J  it  lUvidir^g  iuio  two 
braiiahuij  otia  of  wbtL^h  passes  inwards  in  frout  of  thrj  obturator  extenius  and 
add uc tor  br^vis  iDuacloiii  wbd«  tho  other  i^i  tlirected  backwards  to  auaato- 
infiae  with  the  scit^tio  art«ry,  and  glvei^  olf  a  branch  to  the  hip  joLiit  which 
outers  it  by  the  uciioh  of  tba  aoetabiiluEu  {p.  43*J)*  The  obturator  extemiu 
uiU!»cle  is*  to  be  cleaiicilj  and  the  external  and  Lntertml  rlivisiouw  of  the 
obturator  artery  are  to  be  laid  bare  frois  among  its  fibres  (pp.  S60 
aiiil  423). 

The  adductor  magmift  muscle  ia  tbeu  to  be  cleaned  and  eiamiDed  (p,  27T); 
and  after  it  tbt^  conjoined  insertion  of  the  j/soaa  and  diacua  muscles  (p.  271); 
the  va^^tua  exit-rnus,  vnstua  interuus  and  cm  re  us  luusoleiiy  together  with  the 
det*p  tiVireM  of  the  latter,  called  aubcrureus,  which  are  inserted  into  the  syno* 
YUil  membrane  of  tbe  kuee-joiut  (p«  275)* 

4.  JlijhjoiuL^^Whea  thla  stage  of  the  dissection  lias  been  reached,  the 
student  may  either  eaw  thruiigh  the  femur  and  leave  the  hip-joint  to  a  more 
convenient  opportunity,  or  di^uect  the  joint  at  this  time^  and  afterwards 
disarlicnlate  the  femur.  The  latter  plan  is  usually  tu  be  praferrod.  In 
that  case,  the  atiucliDients  of  all  the  ni nicies  which  act  upon  or  are  related 
to  the  hip'joint  are  to  be  reviewed^  and  those  which  remain  uuent  are  to  ba 
severed  ;  the  cai>sular  liganient  is  to  be  cleaned  ;  its  thinness  or  diSciency 
on  the  poaterior  aspect,  and  tbe  thick  acccaaory  or  ilio- femoral  lit^ament, 
strengthening  it  in  froul^  are  t^»  be  noted  (p.  151).  The  relatioit  of  the 
head  of  the  femur  to  the  acetabulnui  in  the  vaiious  positions  of  the  limb  and 
foot  are  to  be  obs^^rved.  The  capsule  may  then  be  opened,  and  the  cotyloid, 
tranaversej  and  round  ligaments  examined,  together  with  the  articular 
fiurfaces  and  synovial  membrane  :  the  limb  may  tbeu  be  removed  from  the 
body. 

5*  The  Hack  of  tht  Leg. — After  the  sei>aration  of  the  limb  fiom  the  trunks 
and  when  the  divided  structures  have  been  cleaned  and  cut  conveniently 
short,  tbe  student  will  proceed  with  tbe  diAsectiou  of  the  calf  and  back  of 
tbe  leg,  by  directing  an  incision  down  the  middle  of  the  bmb  to  the  heel, 
aucl  reflecting  tbe  skin  to  each  side,  lie  will  trace  the  external  and  internal 
f^aphenous  Teins  aa  far  as  the  outer  and  inner  ankle  (p,  475) ;  accompanying 
the  bitter  he  will  find  the  internal  saphenous  nerve  (p.  6C6),  and  along  wiLli 
the  former  he  will  find  the  external  saphenous  nerve  arising  from  the  union 
of  the  communicauB  tibialis  and  commuuicaus  ^bularia  branches  of  the 
internal  and  extemal  popliteal  nerves  respectively  (p.  077).     He  will  abo 
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B  find  another  ciitaueoiifi  brftueb  of  thu  estetnal  popliteal  nerTO  r&miFjifig  ou 
the  outer  sirle  of  the  leg«  The  gn^trociieiutus  muacle  is  th^ii  to  bo  ckntied, 
and  the  ixerves  nnd  Teeaels  entering  it  an»  to  be  more  pa^rticiilnrlj  dink^et^d 
(p.  283).  It^  thin  and  fltit  tendoa  ii  tlit;n  to  be  cartjfiillj  dividt-d  ut  its 
lower  part  from  that  of  the  soleus,  aud  the  Diuscle  in  to  be  turned  upWAJrdx, 
The  soteus  luuHcle  will  thus  be  brought  into  viow^  and^  resting  npou  it  the 
plautaHfi  (which  however  is  Mtmetimes  abButit),  Between  the  boI^^us  mu^lt? 
and  the  knee-joiut  the  popliteua  uiu&cle  will  be  at^en  protected  by  the  pop* 
litea!  aponeurosis,  aiu],  croaking  it,  tht?  lower  part  of  the  popliteal  vea^lR 
atjd  int^^rtiul  popliteal  uerva  giving  off  branches  to  tbes^  tnusclea  (pp.  442 
and  676).  The  popliteus  niiwcla  is  to  be  preserved  to  be  dissected  mor^s 
particularly  with  the  knee- joint.  Hie  plant&ris  and  soleus  muBclea  are  to  be 
»epji rated  from  tht^ir  superior  altachnienls,  &nd  thii  nature  siid  connexions 
of  the  t«t)i]Q  AoluiliH  examined  {p,  *2BB):  after  whiah  the  latter  may  be 
divide4  ttear  its  itis«rtion.  The  deep  fna^cisi  is  then  to  ba  divided,  and  tht) 
flexor  longns  digitorum,  tibinlia  posticus,  atid  flexor  longus  polUcia  mnscles, 
lying  itt  ibis  order  from  within  ouiwardi^  are  to  he  ttiHNectt^d  (pp.  286 
and  288).  Th«  anterior  libiiil  artery  wiO  be  Been  perforating  the  inter- 
oflse&ua  membrane  to  ani^e  at  the  frui^t  of  the  leg,  und  the  jiOKt^rior  tibial 
iiterji  vence  comitos,  and  nerve  are  to  be  studiedp  and  thu  LraiichcB  of  the 
nerve  to  the  poplitetis  and  other  three  deep  muscles  foUowed  ;  while  the 
peiX'neal  ftrt«ry  is  to  be  trneed  downwards  in  the  fibres  of  the  flexor  loiigui 
polUds  roniele,  and  will  be  observed  to  give  ofl'  the  anterior  peroneal  and  a 
eemmunioktijtg  branch  to  the  po^terif^r  tibial  arterj  (pp.  444  and  677)> 
The  lelations  of  the  tendon*,  trtery  and  nerve  behind  and  beluw  tlie  iumrr 

^    aukle  are  to  be  particnVnrly  not«:d. 

B  G.  The  Sole  \jf  the  Fifoi, — The  nkin  in  to  be  reflected  hj  meana  of  an 
irickion  along  the  middle  line  of  the  herl  and  f^ole,  and  a  tn^uiverse  one 
aoro«  the  balls  of  the  toea.  The  plantar  cataiiectis  briuich  of  the  pointer ior 
tibial  nerve  is  to  be  trsced  to  iin  distribution;  aiid,  on  remoring  the  fat 
from  the  plantar  aponeurosis,  an  outer  and  inner  set  of  smaU  nerves  and 
vessels  wiU  also  be  found  perforattug  the  latter  (p.  296).  Btidow  the  inner 
ankle    the   internal   annnlai   ligament   is  to    be    eleaned,   and    the   tibialis 

I  posticus  muscle  is  to  be  dieisected  to  iii  inierliou  (pp.  2 SB  and  295)*  The 
ikin  is  to  be  divided  up  the  middle  of  the  toee ;  the  alieaths  for  the  flexor 
tendons  are  to  be  exhibited ^  and  the  digital  arteriee  and  nerves  on  both 
sidea  of  each  of  them  ate  to  be  traced.  The  plantar  Aponeitrosis  is  then  to 
be  removed  by  disaeetinn  from  the  muselea  which  it  coven  as  much  as 
possible^  so  as  to  expose  the  abductor  pollids,  flexor  brevis  digitorum,  and 
abductor  minimi  digtti  muscles  (p.  289).  The  intertiona  of  the  tendona 
^  ut  the  flexor  brevis  digitorum  are  to  be  followed  by  dividing  the  aheatbs  on 
H  the  toes ;  ita  poiiterior  attachment  ia  to  be  divided,  and  the  branch  of  the 
Lntema]  plantar  nerve  which  supplies  it  Bought.  I'his  will  bring  into  view 
the  tendons  of  the  flexor  longus  digitorum  and  flexor  longuA  poUicisi  the 
union  of  which  will  be  noted;  the  flexor  acc^s^orina  and  the  lumbncales 
muscles  will  now  also  be  di&sected  (p,  287).  Crosaing  the  flexor  accessorius 
muscle  are  the  external  plantar  artery  and  nerve;  the  artery  ii  to  lie 
followed  to  the  deeper  pait  of  its  course  where  it  forms  the  plantar  arch, 
llie  branches  of  the  nerve  to  the  flexor  accrssorius  and  sbductor  minimi 
digit!  are  to  be  found,  its  distribution  to  the  two  outer  toes  is  to  be  traced, 
aa  also  the  origin  of  its  deep  branch  (p.  07^)*  The  flexor  acoeasorius  mUj^cle 
ia  to  be  removed  from  its  broad  origin ,  and  the  teudooa  of  the  flexor  lotigua 
poUioia  and  flexor  loogus  digitorum  are  iheu  to  be  divided     The  iiiteni^* 
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pljuiUr  urtery  ii  to  be  diaseeted  forwards  to  the  ULoer  side  of  the  groat  to«; 
jitid  the  internal  plAiitar  uvrve^  after  giving  br&Dchea  to  the  abductor 
polliciiii  fiexor  br^jvia  poUim  aud  two  iitner  tumbricalea  miisc]^  will  b^ 
tiTiced  forwarJi*  to  it»  diistribution  on  both  aiiles  of  the  three  iuner  loe«  sud 
one  *ide  of  thu  fourth  toe  (pp.  440  and  677  )*  Tbe  deep  branch  of  th« 
extern  id  plarit^r  nervu  la  to  be  traced  to  its  distribution  in  the  tfro  (nit«f 
lumbriealeif  thi;  tniUHveniua  pedi^^  ai.)ductor  poUicL4,  and  all  the  miero»ei 
niUiflJea^  save  the  ouienuoat  two,  which,  t^igetlii^r  with  tht»  flexor  loitiiitii 
digiti,  are  iupplitnl  hj  the  external  digital  bnujcb.  The  ait^h  of  ilia 
external  plantar  arti!^  will  at  the  »i%me  time  be  traced  to  the  firsst  iiitei^ 
OMdouft  space,  hnd  ita  digittd  and  other  branches  dissected  (p.  447).  After 
thetie  pojts  have  been  ei^atuini^d,  the  attacbmeitta  of  the  Aexor  bre^is  and 
abductor  poll id«)  trail Ei7tfr»u»  pedia,  aud  6exor  bre^is  niiuimi  digiti  muBclft 
are  to  ba  fully  ^ttidied. 

t.  Thi  Fr&ttt  tif  the  Ltfi,  and  J)or*wTH  o/  iiu  Fmt — The  remaining  in- 
tegum^nt  having  been  removed  from  the  frout  of  the  leg  and  npper  aurfaco. 
of  the  foot}  the  dli^isector  will  trace  the  cutaneous  veitia  ami  nerves  in 
regioo.  Ou  the  inner  border  of  the  foot  will  be  found  the  «inall  tei 
iinip  of  thfl  in  tern  kI  sapheuotis  nerve,  and  in  front  of  the  inner  aukli 
ooannetioemoiit  of  the  great  saphenoua  Teiu  (pp,  475  and  Ct>6)  ;  while  ou 
the  foot  exteniaUf,  and  paSRing  behind  the  outer  ankle,  will  be  olflerved 
the  t^xtertiid  or  poaterior  Ba|>henoiiJ»  vem  aud  nerve  (pp.  476  and  €77).  On 
the  middle  of  the  log  ex t email j,  the  musculo- cutaneous  nerve  will  be  wen 
pif?rcitJg  the  apoutfuroais  atid  b^conung  superl>cial,  and  its  distributioii  in  to 
be  traced  to  the  inner  side  of  the  great  toe  and  to  the  adjacent  sides  of  the 
toes  in  the  three  outer  interdigital  spaces  (p.  GSO) ;  while  the  first  inter^ 
digital  space  will  be  found  Buppliod  bj  a  branch  continued  from  the  nuterior 
tibial  nerve.  Ininjcd  lately  above  and  to  the  in  hide  of  the  ankle-joint  will 
be  found  the  upper  traijaver*ie  luid  the  lower  oblique  parts  of  the  anterior 
aimular  ligament  or  rtHiuficiiIum  binding  down  the  tt^ndons  of  the  exttfUsoi; 
it,Uficleii  (p.  295).  Tliese  are  to  be  kept,  the  real  of  the  aponenroflis  being 
removed  :  there  will  thus  be  exposed  in  ordtT  fiom  within  outwards,  the 
tibialis  anticus,  ex  tensor  poUiciB,  extensor  longuB  digitorum,  and  peroneua 
tc^rtiua  muscles,  which  are  to  be  dissected  to  their  iaik*rtionB  (p-  270)*  On 
the  dorsum  of  the  fo<d  the  extensor  brevis  digitorum  in  ulm  to  be  dissected ; 
preserving  at  the  same  time  the  aiiterior  tibial  vessels  and  nerves,  and  the 
muscnlo-cu  tan  eons  nerves  already  mentioned.  Arising  from  the  outer 
aspect  of  the  fibula,  the  peroneus  longus  and  brevis  muscles  are  then  to  be 
cleaned  (p.  2B2] :  the  latter  lh  to  be  traced  to  its  insertion,  but  the  ooutse 
of  the  tension  of  the  peroneus  longna  acro^  the  sole  of  the  foot  will  he  more 
fully  seen  when  the  ligaments  are  diasected.  The  musculo- cutaneous  nerve 
is  to  be  traced  upwards  to  its  origin  from  the  external  popliteal  or  peroneal 
nerve,  and,  aa  it  pierces  the  fibres  of  the  peroutd  muscles  in  ita  course  round 
the  fibtda,  its  branches  to  thesi?  muscles  wiH  be  seen.  The  anterior  tibial 
nervo  is  then  to  be  traced  bentath  the  muscles  and  round  the  fibula,  and 
downwardii  on  the  front  of  the  interosseous  membrane,  and  will  be  found  to 
supply  in  the  leg  the  extenaor  longus  digitorum ,  tibialis  anticus,  extensor 
pollicifl,  and  peroneus  tcrttns  muaclefl,  and  on  arriving  at  the  foot,  the 
extenj^or  brevis  digit  or  urn  (p.  C82).  The  anterior  tibial  artery  will  at  the 
tame  time  be  dissected,  and  itn  branches  traced,  viz.,  its  recurrent  brancli 
pnasjng  upwards  on  the  tibta  through  the  origin  of  the  tibialiij  anticus 
inusele,  to  aua^tomoBO  with  the  articular  branches  of  the  popliteal  artery  ; 
ita  muscular  branchefl,  and  ita  external  and  internal  malleolar  branchea ; 
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hmre  there  wltl  generally  be  aaen  the  anastomoaea  between  tlie  exteraat 
tiijillt>rj|af  and  th&  anterior  peroudiil  art^rie-i  (p.  449).  The  contttiUdtLon  of 
tile  anterior  tibial  artery  aa  tbe  dor-«i4l  artery  of  the  foot  b  to  be  traced 
fc^wuili  to  ttH  jaactioti  with  the  p1aut:Lr  iu*ch  id  the  firat  iDteroftseoti^  space^ 
and  iti$  tfifRal  and  melatateial  briiiiL'hoM  arti  to  be  examined  with  tlio  branchea 
Btippljod  by  the  latter  to  the  three  outer"  in teroaaeooa  ap4<cei  (p.  450)* 
Fi£iD.1]y,  the  interoeaei  mnaclea  are  to  ba  diisected  aui  exatniued  in  their 
donial  and  plantitr  aspects  (p.  291)- 

8.  The  iTiwi-Zirtiii,  Ankk-Joint^  and  ArtkulatioH^  nf  the  Ft?ot. — -The 
tendnit^  pUflaing  near  the  knee-jr>int  are,  in  the  ir«it  pbict^,  to  be  clea,ned  ; 
and  the  anaAtr^moaes  of  blor»J*vesaels  upon  the  knee  are  to  be  more  ps^rticu' 
larly  examined,  vi/..  ^  the  auaatomotie  briiuch  of  the  femoral  artory,  the 
external  ftud  interna]  superior  articular,  &ud  external  aud  interniil  inferior 
articidar  branohea  of  the  popliteal  artery,  and  the  recurrent  branch  of  the 
anterior  tibial  artery.  The  three  parts  of  the  iaicrtion  of  the  tendon  of  the 
aenitmembrutio^ua  tnuHcle  nnd  the  poftterior  ligament  are  to  be  exiiibited 
(p.  271):  the  popUtatts  ma^sole  ia  then  to  be  di«flected  ont,  asd  iU  tendon 
traoed  to  itii  origiti  (p.  285) ;  the  tendon  of  the  bicepa  muscle  ta  also  to  be 
dissected  to  its  ijiN^rtion  in  connection  with  the  external  lateral  H^ment 
(p.  ^70) ;  and  at  the  same  time  the  inten^al  lateral  ligatn^ut  ia  to  bti  dis- 
played (p*  153).  In  front  the  ligamentum  pateUje  ii  to  be  cleaned,  and 
the  ex^tendon  npw^ards  of  the  synovial  aao  of  the  knee-joint  oarefnlly  exa- 
mined i  the  joint  may  then  be  opened  by  entting  into  th*^  ty  no  vial  aac  at 
thLfl  place,  and  reflecting  the  remains  of  the  quadric^pa  extensor  fenaoria 
muscle.  InsiJe  will  be  aeeu  the  lignmentum  mucoauro,  the  alar  ligaments, 
and  the  fatty  prooeiaei  of  the  aynovlAl  mentbrane;  the  extent  of  thu 
ayuovi;il  cavity  will  be  carefully  inttpected,  nnd  with  a  Httle  disaectitju  the 
cmcial  Uganienta  may  then  be  brought  into  view.  The  capsule  of  the  joint 
ought  next  to  be  entirely  removed,  in  order  that  the  form  and  acrtiona  of 
the  lateral  and  crucial  Ugamenta  and  the  movements  of  the  aemilunar  oarti* 
lagea  may  be  better  atudied.  The  atiucture  of  the  ktter  will  ba  beat  seen 
after  the  femur  has  been  aepiurated  from  the  tibia. 

The  moYcmeuta  of  the  ankle -joint  ou^ht  to  be  i^tudied  in  connection  with 
thoae  of  the  taraal  articMilntionfl  (p.  1  58).  Ita  priucipal  ligaments  are  to  be 
eteatied  externally,  vIjl^  the  external  lateral  In  three  diHinct  parta,  the 
internal  lateral,  and  the  trau»v^er»e  or  poa tenor*  When  the  iaiurnal  exami- 
nation of  tbi^  joint  has  been  complett^d,  the  saperior  and  inferior  tibio- 
fibular articulations  and  the  interoaaeoiiB  membrane  are  to  be  studied.  On 
the  dorsum  of  the  foot  the  numerous  nbort  dorsal  ligameuis  of  the  tari^al 
and  metatar^  bones  are  to  be  cleaned.  On  the  sole  of  the  foot  the  super- 
ficial and  deep  parts  of  the  caleaueo- cuboid  ligament,  the  inserted  tendnua 
of  the  tibialia  posticus  and  pcroueus  longus  muiMilei,  the  icaphoido  cuboid, 
acaphoido-cuueiform,  and  various  other  shorter  ligaments  are  to  be  di.ssected. 

The  examination  of  the  remainiMg  joini>i  of  the  foot  may  then  be  com^ 
|p»leted  in  the  following  order  '.  the  p^jst^^i  lor  articulation  of  the  HfitmgaUia  artd 
calssueniDf  bounded  in  front  by  the  strong  in terosseons  ligament ;  the  arlicu' 
lation  of  the  astragalu^^  calcanenm^  and  scuphoiJ,  in  which  the  inferior 
calcaneo-flcaphoid  ligament  is  especially  to  be  obser%^ed  ;  the  i^loat)er> cuboid 
articulation  ;  the  arlicnlation  between  the  cuboid  and  fourth  and  fifth  meta- 
Ur&Ll  bones ;  the  articulation  between  the  ^npboid  and  caneiform  bones, 
which  paaaea  forwards  between  the  latter ;  the  articulation  betwct^n  the  two 
outer  cuneiform  bonea  and  the  second  and  third  metatamal  bones  ;  and  %h^ 
articulation    bt^tween    the   internal    cuneiform   and    first   meiivtarBtiJ 
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The  mode  of  connection  of  the  meiaiarAal  boneB  with  each  other  is  to  be 
observed ;  the  interos<)eou8,  dorsal  and  plantar  ligameuts  of  their  bases, 
and  the  transverse  metatarsal  ligament  of  their  heads.  Lastly,  the  articu- 
lations of  the  metatarsal  bones  with  the  first  phalanges,  and  of  the  phalanges 
with  each  other  are  to  be  dissected.  In  connection  with  the  great  toe^  the 
arrangement  of  the  sesamoid  bones  deserves  particular  attention. 
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Abdomen  (abdoj  I  hide),  dissection  of, 
1069 

fasciae  of,  257 

lining  membrane  of,  258 

muscles  of,  248 

regions  of,  823 

viscera  of,  824 

position  of,  826 
Abdominal  ring,  external,  250,  1019 

internal,  258,  1023 
Abducent  {ab,  from  ;  duco,  I  lead)  nerves, 

610 
Abduction,  120 
Abductor.     See  Muscles 
Absorbent  glands,  clxxxvL    See  Glands, 

LYMPUATIC 

system,    clzxxii.     See    Lymphatic 

SYSTEM 

Absorbents,  xlviii.     See  Lymphatics 

Accelerator.     Sec  Muscles 

Acervulus  (dim.  o(  acervitSy  a  heap)  cere- 
bri, 552 

Acetabulum  (a  vessel  for  holding  vine- 
gar), 93,  96 

Acinus,  ccxxiv 

Acoustic    {iucovUf    I   hear)    nerve.      See 
Nerve 

Acromion   iiucpov,   a    summit  ;    «j/iof,   a 
shoulder),  76,  89 

Adduction,  120 

Adductor.     See  Muscles 

Adenoid  (^^i',   a   gland ;    ct9of,    form) 
tissue,  Ixxix 

Adipose   {adepSy    fat)   tissue,    Ixv.       Se€ 
Fat 

Adventitia  cipillaris,  clxxix 

Afferent  lymphatic  vessels,  clxxxvi 
nerves,  cxxxii,  clxii 

Affinity,  vital,  viii 

Agminated    {agmen^   a    troop)    glands, 
ccxxiv,  846 

Air-cells,  899 

capillaries  of,  902 
development  of,  904 
tubes,  898 

Ala  pontis  Varolii,  517 

Ala  vespertilionis,  986 

Alie  of  diaphragm,  245 
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nasi,  771 

of  splienoid  bone,  40 

of  vomer,  48 
Alar  {ala^  a  wing)  ligaments,  157 
Albinos,  pigment  wanting  in,  Ixiv 
Albumen,  vi 

of  blood,  xxxix 
Albuminoid  principles,  chief  characters 

of,  vi 
Alimentary    {alimentum,     food)    canal, 

779 
AUantois  (iXAcu,  a  sausage  ;  tlBos,  shape), 

995 
Alveoli  {alveolaSf  a  small  hollow  vessel) 
of  lower  jaw,  5 1 
upper  jaw,  44 
formation  of,  792 
of  lungs,  900 

lymphatic  glands,  clxxxvii 
mucous  membrane,  cc 
stomach,  835 
Amphiarthrosis   (&m^s   on   both    sides ; 

ipepor,  a  joint),  119 
Ampulla'  {ampulla^  a  flask  or  bottle)  of 
labyrinth,  754 
membranous,  758 
of  Fallopian  tube,  992 
Amygdalae  (ciftvTSoAi},  an  almond),  813 

of  cerebellum,  554,  577 
Amyloid   (itfjLvXor,    starch  ;    €i5oy,    form) 

bodies  in  pineal  gland,  552 
Anapophysis  (di'o,  upwards ;  apojthysis)^ 

22 
Anastomosis    (d^a,    through  ;    crofia^    a 
mouth)  of  arteries,  clxvii 
of  veins,  clxxiii 
Anatomy  (dva,  apart ;  rcfuw,  I  cut)  com- 
parative, I 
demonstrative,  i 
descriptive,  ii,  i 
general,  ii 
systematic,  ii,  i 
topographic,  i 
vegeuble,  i 
Anconeus  (a7«c«v,  the  elbow),  212 
Aneurism,  axillary  operation  fo*   ^*^f 
popliteal,  operation  f* 
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Anfractnositics  {an/radus,   a  winding). 


olOffT 


Angdology  (Jkyycior,   a    vessel ;    XoTot, 

discoarse),  297 
Angle,  facial,  73 
Angular  movement,  120 

processes  of  frontal  bone,  34 
Ankle-joint,  Ixtneb  of,  104,  105 
dissection  of,  1085 
ligaments  of,  159 
annular,  295 
movements  of,  160 
Anuular  {amntht.^  a  ring)  ligament  of 
ankle,  295 
of  arm,  138 
of  wrist,  144 
protulxnince.     Ser  Pons  Varolii 
Annulus  ovalis  (oval  rin«;),  309 
Ansa  (a  loop)  liypoglossi.  626,  640 
Ansne  Vieussenii,  693 
Antihelix  (ai^«,  opjH)site  ;  hcUjc)^  741 

fossa  of,  741 
Antiprostatic   (irr«,  opiK>site  ;    prostate) 

gland,  963 
Antitragus  (i*Ti,  opposite  ;  tragus)^  741 
Antrum  (a  cavern),  Ixxxviii 
of  Highmore,  46,  64 
of  pylorus,  831 
Anus  (muscles  of),  262,  263,  859 
Aorta  (o€ip«,  I  take  up  or  carry),  332 
alKlominal,  404 

branciies  of,  parietil,  416 

visceral,  406 
anastomoses  of  visceral  and  jMi- 

riotal  bninohes  of,  417 
dissection  of,  1075 
arch  of,  332 

brandies  of,  336,  338 
]>ei'uliaritit's  of,  336 
bifurcation  of,  404 
development  of,  325 
foramen  in  diapliragm  for,  246 
oriliccof,  313,  315' 
sinus  of,  335 
thoracic,  401 

dissection  of,  106S 
valves  of,  307 
Aponeurosis  (iiro,  from  ;  vfvpov^  a  string, 
a  tendon),  Ixxiv,  168 
of  diaphragm,  245 
epicranial,  169 

of  external  obli(iue  muscle,  249 
infraspinatus  musch*,  210 
internal  oblique  iuu«cle,  250 
lower  limb,  292 
lumbar,  540 
of  transvci-salis  muscle,  253 

upper  limb,  230 
vertebral,  240 
Apophysis   (iiro,    from  ;    <^u«,   I   grow), 

Ixxxviii 
Apparatus  Ugameutosus,  128 

lachrymal,  709 
Appendages,  auricular,  304,308,311,315 
Appendices  epiploicaj,  830 


Appendix  caeci,  852 
vermiformis,  852 
vesicsR,  951 
Aqneduct    {aq^tadudtis^   a    oondnit)    of 
cochlea,  38,  757 
Fallopius,  38 
Sylvius,  525,  550 
vestibule,  38,  754 
Aqueous  humour,  737 
Arachnoid  (^x*^>  &  spider,  or  spider*i« 
web  ;     ctSof,    shape)    membrane. 
562.  C65 
Arbor  vitflj  (from  resemblance  of  the  shrub 
so  called)  of  cerebellum,  526 
uterinus,  984 
Arch  of  aorta,  332.     Ser  Aorta 
carpal,  posterior,  391 
of  colon,  854 
crural  or  femoral,  1031 

deep,  258,  1033 
palmar,  superficial,  393 

deep,  400 
plantar,  447 
pubic,  97 
of  a  vertebra,  4 
zygomatic,  57 
Arches,  branchial,  64 
dental.  780 

vascular,  in  embryo,  325 
visceral,  64 
Arciform  {areus^  a  bow ;  forma,  shape) 

fibres,  517 
Areas  dorsalis  humeri  posticus,  385 

superficialis  volie,  393 
Areola  (a  little  space)  of  the  mamma, 

1002 
Areolar  tissue,  Ixix 
corpuscles  of,  Ix'xiii 
development  of,  Ixxx 
structure  of,  Ixx 
Arm,  aponeurosis  of,  230 
arteries  of,  381 
bones  of,  78 
dissection  of,  1063 
fascia  of,  229 
lymphatics  of,  497 
muscles  of,  212 

action  of,  228 
nerves  of,  646 — 655,  683 
veins  of,  465 
Artkria  anastomotica  magna,  440 
I  centralis  retime,  729 

1  coUaterulis  magna,  383 

I  ulnaris  ju-ima,  384 

'  secunda,  385 

!  comes  nervi  ischiadici,  429 

comes  nervi  phrenici,  374 
dorsalis  pedis,  450 
dorsalis  scapul.T,  380 
hypo^jastrica,  420 
maxillaris  externa,  349 
pancreatica  magna,  409 
pelvica,  420 
]>rinceps  pollicis,  399 
profunda  femoris,  437 
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A  Ktznr—condnucd, 

pi-ofunda  penis,  428,  958 

thoracica  tiumeraria,  379 
soprema,  379 

thyroidea  ima,  337,  340 
AKTKRIE8  {ifniptakf  from  iprnp,  that  by 
which  aDything  is  suspeuded  ;  ori- 
ginally applied  to  the  windpipe, 
by  which  the  lungs  might  be  said 
to  be  suspended,  rpax^ia  iifinipia, 
arteria  ctspera^  afterwards  to  the 
arteries,  at  one  time  supposed, 
like  the  windpipe,  to  contain  air. 
Another  less  probable  derivation 
is  from  &i|p,  air;  nipfw,  I  keep), 
General  Anatomy  of,  clxvii 

anastomoses  o^  clxvii 

coats,  clxviii 

contractility  of,  clxxi 

distribntion  of,  clxvii 

epithelinm  of,  clxix 

muscular  tissue  of,  clxx 

nerves  of,  clxxi 

physical  properties  of,  clxviii 

rete  miral)ile«of,  clxviii 

sheath  of,  clxviii 

structure  of,  clxviii 

terminations  of,  clxxx 

tortuosity  of,  clxviii 

vessels  of^  clxxi 

vital  properties  of,  clxxi 
Arteries.  Descriptive  Amitomy  of,  297 
Arteries  or  Artery,  aberrant,  in  arm, 

3^5,387    ^.        „ 
accessory  pudic,  428 
of  acoustic  nerve,  370 
acromial  thoracic,  379 
alveolar,  356 
anastomotic,  of  arm,  385,  388 

of  thigh,  440 
an^lar,  of  face,  350 
articular,  of  hip,  439 

of  knee,  442 
auditory,  internal,  767 
auricular,  anterior,  354,  743 

posterior,  353,  743 
axillary,  377 

dissection  of,  1062 

peculiarities  of,  381 
basilar,  363,  370 
brachial,  381 

dissection  of,  1064 

peculiarities  of,  385 

surgical  anatomy  of,  10 10 
brachio'cephalic,  336,  340 

peculiarities  of,  337,  340 
bronchial,  402,  903 
buccal,  356 
of  bulb,  427 

relation  of  to  lithotomy,  1046 
capsular,  413 

of  eye,  733 

of  liver,  873 
cardiac,  338 
carotid,  common,  336,  341 
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carotid,  common,  development  of,  327 
dissection  of,  1053 
peculiarities  of,  337,  345 
surgical  anatomy  of,  1005 
external,  ^45 

peculiarities  of,  346 
internal,  359 

peculiarities  of,  360 
carpal,  anterior  radial,  397 
ulnar,  391 
posterior  radial,  398 
ulnar,  391 
central,  of  rotina,  360,  729,  739 
cerebellar,  anterior  inferior,  370 
posterior,  inferior,  369 
superior,  J70 
cerebral,  antenor,  363 
middle,  363 
posterior,  370 
cervical,  ascending,  371 
deep,  376 
of  occipital,  351 
superficial,  373 
transverse,  360,  373 
choroid,  363 

posterior,  370 
of  eye,  721 
ciliary,  360,  721,  723 
circumflex,  of  arm,  anterior,  381 
piosterior,  380 
iliac,  433 

superficial,  437 
of  thign,  external,  438 
internal,  439 
clavicular,  370 
of  clitoris,  428 
coccvgeal,  429 
cochlea,  767 
cceliac,  406,  837 
colic,  left,  412 
middle,  410 
right,  410 
communicating,  of  brain,  anterior,  363 
oosterior,  363,  370 
of  paJm,  393 
coronary  of  heart,  ^21,  338 
peculiarities  of,  340 
left,  339 
_.riglit.  339 
©flips,  350 
of  stomach,  407 
of  corpus  cavemosum,  428,  958 
cranial,  351 
cremasteric,  433 
crico-thyroid,  348 
cystic,  408 
deferent  421 
dental,  356 
digital,  of  foot,  448,  451 

of  hand,  393 
dorsal,  of  foot,  450 
of  fore-finger,  398 
of  great  toe,  451 
of  lumbar,  417 
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donal,  of  penis,  428 

of  ftcapula,  380 

of  thumb,  398 

of  tongue,  348 
emulgent,  414 
ej.ignstric,  432 

|)ecu1iaritie8  of,  434 

relation  to  femonil  hernia,  1034 
to  inguinal  hernia,    1023, 
1025,  1030 

superficial,  437 

superior,  375 
ethmoidal,  362 
facial,  J49 
femoral,  434 

disACCtion  of,  1080 

peculiarities  of,  441 

relation  to  femoral  hernia,  1033 

surgical  anatomy  of,  1015 

deep,  437 

dissection  of,  1080 
frontal,  362 
gastric,  short,  409 
gastro-duodcnal,  408 
gastro-epiploic,  left,  410 

right,  408 
gluteal,  429 

haemorrhoidal,  external  or  inferior, 
426,  858 

middle,  421,  858 

superior,  412,  858 
of  hanu,  peculiarities  in,  400 
helicine,  958 
hepatic,  408,  867,  873 
humeral,  of  acromio-thoracic,  379 

t nil) b verse,  371 
liyoid  (lingiial),  348 

(thyroid),  346 
hypogastric,  328,  420 
ileo-colic,  410 
iliac,  common,  418 

surgical  anatomy  of,  10 12 

external,  431 

peculiarities  of,  434 
surgical  anatomy  of,  1014 

internal,  420 

in  foetus,  420 
surgical  anatomy  of,  10 14 
ilio-lumbar,  429 
of  index  finger,  radial,  399 
mfra -orbital,  357 
infiaspinous,  373 
innominate,  336,  346 

peculiarities  of,  337,  340 
intercostal,  aortic,  402 

anterior,  374 

superior,  366,  376 
interlobular,  of  liver,  873 
interosseous,  of  arm,  390 
anterior,  390 
posterior,  391 

of  foot,  450 

of  hand,  dorsal,  391,  399 
palmar,  400 


Artery-  enntinued. 
labial,  inferior,  350 
lachrymal,  357,  360 
larjmgeal,  of  inferior  thyroid,  371 

of  superior  thyroid,  348 
lingnal,  3^  812 
lumbar,  417 
malar,  360 
malleolar,  external,  450 

internal,  449 
mammary,  external,  379 

internal,  j66,  374 
masseteric,  356 
mastoid,  351 
maxillary,  internal,  354 

dissection  of,  1055 
peculiarities  of,  357 

superior,  356 
median,  391 

peculiarities  of,  393 

anterior,  369 
mediastinal,  374 

posterior,  402 
meningeal,  middle  and  great,  356, 

of  occipital,  351 

posterior,  369 

small,  356 
mesenteric,  inferior,  412 

superior,  410^  849 
metacarpal,  398 

of  little  finger,  391 
metatarsal,  450 
musculo-phrenic,  375 
mylo-hyoid,  356 
nasal,  of  inteinal  maxillary,  357 

lateral,  350 

of  ophthalmic,  362 

of  septum,  357 
nutrient,  of  femur,  439 

of  fibula,  445 
hip,  429 
humerus,  385 
radius,  391 
tibia,  444 
ulna,  391 
obturator,  423 

peculiariiies  of,  424 

relation  to  femond  hernia,  1036 
occipital,  351 
a>4K)phogeal,  402 

of  coronarj*  artery,  407 

of  inferior  thyroid,  371 
o])hthalmic,  360 
ovarian,  414,  416,  9187,  992 
palatine,  inferior  or  ascending,  349 

superior  or  descending,  357 

of  pharyngeal,  358 
palmar,  superficial,  393 

deep,  400 
palpebral,  362 
pancreatic,  409 
pancreatico-duodenal,  408 

inferior,  410 
perforating,  of  foot,  448 
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l>erforatiug,  of  hand,  400 

of  thigh,  439. 

of  thorax,  374 
pericardiac,  374,  402 
perineal,  superficial,  426 
in  females,  428 

transverse,  427 
peroneal,  444 

anterior,  445 
petrosal,  752 

pharyngeal,  ascending,  357 
phrenic,  inferior,  416 

superior,  374 
plantar,  external,  447 

internal,  446 
popliteal,  441 

dissection  of,  1080,  1083 
profunda,  of  arm,  inferior,  384 
superior,  383 

of  penis,  428 

of  thigh,  437 
pterygoid,  356 
pteiygo-palatinc,  357 
pubic,  434 

of  obturator,  424 
pudic  425 

Ticcessory,  428 

external,  437 

in  female,  428 
pulmonary,  ^31,  898,  902,  903 

from  abdominal  aorta,  406 

derelopment  of,  326 

in  foetus,  328 

valves  of,  307 
pyloric,  408 
radial,  394 

dissection  of,  1065 

peculiarities  of,  385,  386,  399 

of  index  finger,  399 
ranine,  349 
.  recurrent,  of  deep  palmar  arch,  400 

interosseous  posterior,  391 

radial,  397 

tibial,  449 

ulnar,  389 
renal,  414,  935 
sacral,  middle,  418 

lateral,  430 
scapular,  posterior,  367,  373 
sciatic,  429 
hi^oid,  512 
spermatic,  414,  975 
spheno* palatine,  357 
spinal,  anterior,  369 

of  intcrcostals,  404 

of  inferior  thyroiti,  371 

of  hmibar,  417 

posterior,  369 

of  vertebral,  368 
splenic,  408,  88iS 
sterniil,  374 
stemo-mantoid,  351 
stylo-mastoid,  353,  752,  768 
subclavian,  364 


A  RTKKY --continued. 

subclavian,  development  of,  327 

dissection  of,  1053 

peculiarities  of,  337,  367 

surgical  anatomy  of,  1007 
sublinguud,  348,  349,  818 
of  submaxillary  gland,  817 
submental,  350,  351,  818 
subscapular,  379 

of  suprascapular,  373 
snpra-acromial,  373 
supra-orbital,  360 
suprarenal,  413 
suprascapular,  366,  371 
sural,  442 
tarsal,  450 
temporal,  353 

anterior,  354 

deep,  356 

middle,  354 

posterior,  354 
thoracic,  af;romial,  379 

alar,  379 

external,  379 

long.  379 

sufterior,  379 
of  thumb,  dorsal,  398 

large,  399 
thymic,  374 

thyroidi,    inferior,    366,    371.    919, 
922 

lowest,  340,  922 

superior,  346,  919,  922 
tibial,  anterior,  448 

dissection  of,  1083,  1084 

peculiarities  of,  451 

nosterior,  444 

dissection  of,  1083 

peculiarities  of,  445 
tonsillar,  350,  351,  814 
tracheal,  371 
transverse,  of  basilar,  370 

cervical,  373 

of  face,  354 

humeral  or  scapular,  371 

of  periiueum,  427 
tympanic,  356, 752 
ulnar,  388 

dissection  of,  1065 

peculiarities  of,  385,  386,  391 
umbilical,  328,  421 
uterine,  422,  987 
vaginal,  422 

of  liver,  873 
of  vas  ileferons,  421 
vortebral,  366,  367 

development  of.  327 

peculiarities  of,  369 
vesical,  inferi<»r,  42I 

8U])erior,  421 
vesico- prostatic,  421 
vestibular,  767 
Vidian,  357 
volar,  superficial,  ^97 
Arthrodia  {iifApop,  a  jouit^ 
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Arthrology  {iip9pop,  a  joint ;  Xoyos,  a  dia- 

conree,  Ii8 
Articular  {articiilna,  diminntive  of  artu$, 

a  joint)  arterioH.    5«  Artery 
Articulation  {nriiculuB,  a  joint),  Ii8 
acroniio-clavicular,  134,  1064 
of  ankle-joint,  159,  1085 
aatmgalo-calcaneal,  160 

scaphoid,  161 
of  atlaa  and  axis,  125 
calcaneocnboid,  162 

acaphoid,  161 
c«rpa1,  142,  1066 
carpo-metacaqwil,  144 
clasvification  of,  1 19 
coccygeal,  147 
coBto-clavicular,  134 
costo-stemal,  130 
coflto- vertebral,  128,  1069 
coeto-transverse,  129,  1069 
crico-arytenoid,  910 
crico-thyroid,  909 
ofuHiow,  140,  ic66 
epiglottis,  908 
foot,  160,  1085 
forearm,  138 
hand.  142,  1066 
hip,  151,  1082 
knee,  153,  108$ 
larynx,  909 

lower  limb,  151 
metncarpal,  144 
nietatarpo-phalangeal,  145 
metatarsal,  165 
metatarso  phalangeal,  166 
modes  of,  118 
inoveinenU  of,  1 20 
of  pelvis,  147,  1078 
jH'-roneo- tibial,  158 
piibie,  149,  1078 
radio- cariMil,  142 

ulnar,  8U|)erior,  138,  1066 
inferior,  139,  1066 
of  ribs,  128,  1069 
Rarro-coccygean,  1078 
sacro- iliac,  147,  1078 
saoro- vertebral,  147,  1078 
scaimlo-clavicular,  134,  1064 
scapiilo-bumeral,  136 
stei-no-clavicular,  134 
tarsal,  161 

tarso-raetatarsal,  164 
temporo-raaxillary,  132 
thyro-byoid,  909 
of  tymi)anic  bones,  749 

upper  limb,  134,  1064,  1066 

vertebral  column,  121,  1059,  1069 
Arytenoid  {kpvraipo^  a  pitcher  or  ladle  ; 

•i5os,    shape)    cartilages    of    the 

lar>nx,  907 
ligaments,  909 
muscles,  917 
Asternal  (A,   ngg. ;  <rrfpvov,  the  breast) 
ritw,  24 


Astragalus  (krrpoe)fm^j9f,  tlie  tnkle-lMiie, 
or  a  dice,    the  aatra|nili   of  the 
sheep  having  been  naea  as  dice  bj 
the  ancients),  107 
Atlas  (A,  euphonic  ;  rXiyuy  I  bear,  8 
ligaments  of,  125 
loop  of  the,  636 
ossification  of,  19 
Atrium  (a  court  before  a  house)  of  auri- 
cles of  heart,  304 
Attollens    (aOoUa,    I    raise    up).      Ste 

Muscles 
Attrahens  {ad,  to  ;  traho,  I  draw).    See 

MUBCLES 

Auditory  artery,  767 
canal,  external,  743 
meatus,  external,  37,  61,  743 

internal,  38 
nerve,  587,  589,  615 

arrangement  of  membranes  of, 

cxlix. 
cochlear  division,  763 
vestibular  division,  758 
process,  37 
Auricle  {auricula,  the  outer  ear)  of  ear, 
740 
ligaments  of,  742 
muscles  of,  742 
nerves  of,  743 
vessels  of,  743 
Auricles  of  heart,  304.     See  Hrart 
Auricukr  arteries,  353,  354,  753 
muscles,  170,  742 
nerves.     See  Nerves 
surface  of  sacrum,  1 1,  95 
Auriculo-temporal  nerve,  606 
Auriculo-ventricular  furrow,  303 
orifices,  308,  312 
size  of,  322 
rinjirs,  316 
valves,  305 
Axial  fibre  of  nerve.     See  Axis  cylinder 
Axilla,  dissection  of,  106 1 

position  of  parts  in,  377 
Axis  (vertebra),  9 

development  of,  19 
ligaments  of,  125 
cerebro-siunal,  cxxxii,  501 
weliac,  406 

cylinder  of  nerve-fibre,  cxxxvi 
of  ])clvis,  99 
thoracic,  381 
thyroid,  371 
Azotis^  (azote,  nitrogen)  substances,  v 
Azygos  {iC»yos,  unyoked)  artery,  443 
veins,  469,  471 
uvul«  muscle,  190 


Back,  dissection  of,  1060 

muscles  of,  232 
Band,  furrowed,  525 

primitive,  of  nerve-fibre,  cxxxvi 
BamfsofGoll,  510 
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Bartholin*8  glands,  978 

Hase,  uiolecular,  of  chyle,  zlix 

Basement  membrane  of  glands,  ccxxiv 

of  mucoos  membraoo,  czcvii 

of  skin,  cciii 

of  teeth,  797 
Basilar  {basis,  a  base)  artery,  370 

bone,  29 

process  of  occipital  bone,  31 
Basilic  vein  (ficuriKucos,  royal ;  this  vein 
having  been  supposed  by  the 
old  physicians  to  be  connected 
with  the  liver  and  spleen,  which 
they  termed  the  basilic  viscera), 
466 
Basio-glossos  (Bo^ts,  a  base  ;  ykmaffti,  a 

tongue)  muscle,  186 
Banhin,  valve  of,  852 
Bellini,  ducts  of,  930 
Btfrtin,  bones  of,  40. 
Biceps  (^.twice  ;  caput,  a  head)  muscles, 

212,  270 
Bichat,  canal  of,  548 
Bicuspid  {bis,  twice  ;  euspis,  the  iN>int  of 
a  weapon)  teeth,  782 

valve,  313 
Bile,  879 
Bile-duct,  common,  868 

ducts,  aberrant,  877 
origin  of,  875 
structure  of,  877 
Bipolar  nerve-cells,  cxl 
Biveuter  {bis,    twice  j    venter,   a  belly) 

muscle,  237 
Bi ventral  lobe  of  cerebellum,  524 
Bladder,  gall.     See  Gall-B ladder 
Bladdrr,  urinary,  944 

capacity  of,  945 

coats  of,  948,  951 

detrusor  muscle  of,  949 

development  of,  995 

female,  peculiarities  of,  947 

ligaments  of^  false,  945,  947 
true,  260,  261,  945,  952 

neck,  or  cervix  of,  945,  947 

openings  of  ureters  iuto,  948 

position  of,  825,  944,  945,  1041 

puncture  of,  1042 

sacculated  and  fasciculated,  951 

sphincter  muscle  of,  949 

structure  of,  948 

trigone  of,  948 

urethral  oritice  of,  948 

uvula  of,  948 

vessels  and  nerves  of,  951 
Blastema  (/3Aa^T«>»,  i  germ  mate),  xix 
Blastoderm  (/SAatrroM*,  I  bud,  or  germi- 
nate ;  itpfia,  a  skin),  15 
Blood,  xxvii 

arterial  and  venous,  xlii 

chemical  composition  o(^  xxxiii,  xli 

circulation  of,  clxvi 
in  foetus,  328 

coagulation  of,  xliv 

colouring  principles  of,  xxxiv 


Blood  —continued. 

corpuscles,  pale,  xxxi 

red,  xxviii 

ditferences  of,  in  animals,  xxviii 

formation  of,  1 

composition  of,  xxxiii 

structure  of,  xxix 
crystals  of,  xxxv 
hepatic,  xliii 
liquor  of,  xxxvii 
occasional  constituents  of,  xxxii 
]»hy8ical  properties  of,  xxvii 
plasma  of,  xxxii 
portal,  xliii 
renal,  xliv 
splenic,  xliii 

tables  of  composition  o(  xlii 
Blood- Ves«els,    General    Anatomy  of, 
cxlv 
development  of,  clxxx 

See  AKTKRIB8,  Veins,  Capill\- 
RIES,  also  under  the  several  orgnus 
and  tissues,  for  blood-vessels  belong- 
ing to  them 
Blumenbach's  norma  verticalis,  73 
Bone,  General  Anatomy  of,  Ixxxvii 
cavities  of,  Ixxxviii 
chemical  com|K>sition  o^  Ixxxix 
classes  of,  Ixxxvii 
compact  or  cancellated,  xc 
corpuscles  of,  xliv 
eminences  of,  xxxviii 
external  configuration  oC  Ixxxvii 
formation  and  growth  of,  cii 
Haversian  canals,  xci 

spaces,  xciii 
lacunae  of,  xciv 
lamells  of,  xc,  xcii,  xcv 

fibres  of,  xcv 
lymphatics  of,  cii 
madder,  influence  of^  on,  cxiii 
marrow  of,  c 
nerves  of,  cii 
perforating  fibres  of,  xcvi 
periosteum  of,  c 
physical  properties  of,  Ixxxviii 
processes  of,  Ixxxviii 
structure  of,  xc 
vessels  of,  ci 
Bones,  Descriptive  Anatomy  of,  2 
of  ankle,  107 
astragalus,  107 
atlas,  8 
axis,  9 
of  Bertin,  40 

calcancum,  or  os  calcis,  107 
carpal,  83,  90 
clavicle,  77,  89 
coccyx,  12 
cuboid,  108 
cuneiform,  of  carpus,  84 

tarsus,  109 
of  ear,  748 
ethmoid,  42,  69 
femur,  100^  iir 
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fibulu,  105,  III 

of  fiuglTSi,   87 

of  foot,  106 

froiitAl,  33,  67 

of  hnmi,  83 

hunieru.s,  78,  90 

liyoid,  52,  70 

ilium,  94,  no 

iucu8,  748 

innominate,  93,  no 

iscLiuni,  96,  1 10 

lachn-mal,  50,  70 

lenticular,  749 

lincual,  52 

of  lower  limb,  loo 

lunate,  84 

n:agnum,  85 
.    malar,  49,  70 

malleus,  748 

maxillary,  8U{)enor,  44,  69 
inferior,  51,  70 
metacar]ui],  86 
metatarsal,  109^  m 
naaal,  49,  70 
uariculttr,  of  car^jus,  84 

tarsus,  loS 
number  of,  2 
otvipital,  29,  67 
iirbicular,  749 
])alate,  46 
]uirietal,  32,  67 
patella,  103 
l»elvio,  03,  n  I 
phalangeal,  of  liaiul,  87,  90 

f»>ot,  no,  in 
pisifonn,  85 
l»ubic,  95,  no 
]>yramidul,  84 
radius,  80,  90 
ril>s,  24 

pcculiaritiejj  of  some,  26 
bacnun,  n 
seaphoitl,  of  carpus,  84 

tar>us,  108 
scapula,  74,  89 
semilunar,  84 
sesamoid,  in  hand,  88 

in  foot,  no 
of  skull,  29 

8]»on^y,  ethmoidal,  43,  63 
inferior,  50,  63,  70 
middle,  43 
sphenoid,  38,  68 
si)henoidal,  40,  69 
stapes,  749 
sternum,  23 
tarsal,  106 
tcm|>oral,  35 
tibia,  103 
ti-apezium,  85 
ti-a})ezoid,  85 
trimictral,  55 
turbinate,  superior,  43 
interior,  50 


BoKRs — contin  \ui^, 
ulna,  81 

of  upper  limb,  74 
tiucifonn,  86 
uu>;ual,  50 
vertebra  dentatu,  9 

promineua,  8 
Tertebne,  3 
vomer,  48 
Wormian,  55 
Bonrrelet,  (a  cusnion  or  pad),  542 
Brachia  (arms),  in  cerebium,  552,  557 
Brachial  artery,  381.    Ike  Aktert 
Brachio-cephalic  {bradiiwH^    the    ann ; 

ict^oAil,  the  head),  mrtery,  336 
Brachycephalic  (/9^xw,   short  ;  n^aKn, 

the  head)  skulls,  73 
Brain,  513,   529.    See  Cs&sbkum  and 
Encephalon 
dissection  of,  1049 
vessels  of,  567 
Branchial  fipteyx"^  gfl^)  arches,  64 

clefts,  64 
Breast    See  Mammary  Oland 
Bronchi  {fipoyxos,  the  windpipe),  889 
position  of  at  root  of  lungs,  898 
vessels  and  nerves  o^  892 
Bronchia  {$pcyxof,  the  windpipe),  898 

development  of,  904 
Bmch,  membrane  oli  717 
Brunner*s  glands,  849 
Bubonocele  (fiovfittp,  the  groin ;  icnk^,  a 

tumour),  1025 
Buccal  {bucca,  the  mouth)  artery,  356 

nerve,  606 
Buccinator  {burcinaf  a  trumpet)  muscle, 

176 
Buffy  coat  of  blood,  xxxiii 
Bulb,  olfactory,  584 
of  urethra,  958 

artery  of.  427,  1046 
Bulbi  vestibuli,  975 
Bulbo-cavemosus  muscle,  264 
Bulbs  of  coqwra  cavernosa,  956 

of  fornix,  537 
Bulbus  arteriosus,  323,  325 
Bursa  (a  pouch),  cxciv 
Bursae,     synovial,    or    bursee    mucosa*, 
cxciv 


Cadaveric  rigidity,  cxxxi 
Caecum,  t.  c,  intcstinurn  axcum,  the  blind 
gwt),  852 
development  of,  861 
Calamus    scriptorius     (a  writing    pen), 

Calcaneo- cuboid  articulation,  162 
Calcaneo-fibular  ligament,  160 
Calcaneo-scaphoid  ligaments,  161 
Cal(«meo-talar    {catcaneiim ;    talus,    the 

astragalus)  ligament,  160 
Calcaneum  (belonging  to  the  heel,  from 

calxy  the  heel),  107 
Calcar  avis  (a  bii-d's  si)ur),  544 
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Calcarine  fissure,  5^6 
Calcification  of  teeth,  797 
(*alyce8  (toAi^,  a  cup)  of  kidney;  928 
Calvariuni  or  Calv^aria  (the  roof  of  the 
skull ;  ccUviu,  bare),  removal  of, 
1049 
Camper's  facial  angle,  73 
Caasu,  alimentary,  779 

abdominal  portion,  823 
development  of,  859 

auditory,  external,  743 
internal,  38 

of  Bichat,  549 

carotid,  37,  59 

central,  of  modiolus,  756 

crural,  293,  1034 

dental,  52 

facial,  38 

femoral,  293,  1034 

of  Huguier,  745 

Hunter's,  294 

incisor,  63 

infra-orbital,  57 

inguinal,  963,  1023 

lachrymal,  46,  709 

of  Nuck,  965,  987 

.palatine,  anterior,  45 
posterior,  47,  58 

of  Petit,  736 

pterygoid,  42 

pterygo-palatine,  41,  58 

sacral,  12 

of  ScMemm,  721 

of  spinal  cord,  508 

spiral,  of  cochlea,  755 

Tertebral,  5 

membranes  in,  563,  564,  565 

Vidian,  42,  57 

of  Wirsung,  882 
Canaliculi  in  bone,  xciv 

lachrymal,  709 
Canalis  centralis  modioli,  756 

membranacea  of  cochlea,  761 

reuniens  of  cochlea,  761 

spiralis  modioli,  756,  763 
Canals  of  Gartner,  998 

of  Havers,  xci 

portal,  873 

perivascular,  cxxxvii 

semicircular,  of  ear,  754 
membranous,  758 
Cancelli  (lattice-work)  of  bone,  xc 
Canine  fossa,  45 

teeth,  781 

development  of,  800,  8ot 
Canthus  (kotOot,  the  comer  of  me  eye), 

705 
Capacity    of    auricles    and   ventricles, 
322 

vital,  of  lungs,  896 
Capillary    (eapillus,    a   hair)   vessels, 
General  Anatomy  of,  clxv,  clxxv 

development  of,  clxxx 

discovery  of^  clxxv 

network  of,  clxxv 


Capillary  vessels — continued, 

network  of,  peculiarities  of,  clxxvi 

structiure  of,  clxxvi 

vital  properties  of,  clxxix 
Capitellum    (dim.    of   caputj    a   head), 
Ixxxviii 

of  humerus,  79 
Capitulum    (dim.    of    isapvi^    a    head), 
Ixxxxviii 

of  rib,  25 
Capsulse  atrabiliarise,  939 
Capsular  artery.     See  A  rtbry 

lii;ament     See  LiGAMRirr 
Capsule,  Glisson*s,  857,  870 

of  lens,  733 
Capsules,  suprarenal,  939 

synovial,  cxciii 
Caput  (a  head)  of  bone,  Ixxxviii 
Caput  cecum  coli,  825,  8^2 

gallinagiuis      (woodcock*8      head), 
961 
Cardiac  (K«f>8ta,  the  heart)  artery,  338 

nerves.     See  Nerves 

orifice  of  stomach,  831 
Cardinal  veins,  484 

Carotid  {napvriUs  ifmgpiai,  soporific  arte- 
ries, from  iropoci,  I  cause  sleep : 
also  said  to  be  from  capo,  the  heiul; 
ohs^  the  ear)  artery.  8u  Artkry, 
Carotid 

canal,  37,  59 

foramen,  37 

plexus,  (£^ 
Carpal  (ffo^nrof,  the  wrist)  arteries.    8u 
Artery 

ligament.    See  Ligament 
Carpo-metacarpal  articulation,  144 
Carpus  (Kopror,  the  wrist),  articulations 
,     of,  142 

bones  of,  83 

ligaments  of,  144,  231 

ossification  of,  90,  93 

compared  with  tarsus,  115 
Cartilage   {cartUaao^  gristle).  General 
Anatomv  of,  Ixxx 

articular,  Ixxxii 

chemical  composition  of,  Ixxxiv 

cricoid,  906 

of  ear,  741,  744 

ensiform,  23 

of  epiglottis,  908 

fibro-,  Ixxxvi 

interarticular,  Ixxxvi 

hyaline,  Ixxxi 

development  of,  Ixxxv 

of  ribs,  Ixxxiii 

Meckel' sj,  66,  769 

of  primordial  cranium,  65 

of  septum  of  nase,  772 

temporary,  Ixxxi 

thyroid,  906 

varieties  of,  Ixxxi 

xiphoid,  23 

yellow,  Ixxxv 
Cartilages,  arytenoid,  907 
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of  bronchi,  892 

of  bronchia,  899 

costal,  26 

connection  of  ribs  with,  130 

cnneifomi,  90S 

of  huynx,  905 

ossification  of,  920 
structure  of,  908 

of  nose,  771,  772 

of  ribs,  26 

semilunar,  of  knee,  155 

tarsal,  of  eyelids,  706 

of  SantoriuL  908 

of  trachea,  890 

of  Wrisbeiig,  908 
Cartilagines  alarum  nasi,  772 

laterales  nasi,  771 

niinores  nasi,  772 

sesamoideae,  772 
Cartilago    triticea  (wheat-shaped    carti- 
lage), 909 
Camnenla  (dim.  from  caro,  flesh)  lachry- 

malis,  705 
Carunculae  myrtiformes,  978 
Casein  {eaaeuSf  cheese),  y 
Cauda  equina  (horse^s  tail),  503,  631 

development  of,  574 
Cayemons  nerves  of  penis,  703 

plexus,  689,  690 

sinus,  463 

tissue,  clxxx 
Cavities  of  bones,  Ixxxviii 

of  reserve  (teeth),  801 
posterior,  802 

sigmoid,  of  ulna,  82 
Canity,  abdominal,  823 

buccal,  779 

cotyloid,  96 

cranial,  60 

cranio  -  vertebral,    develoimicnt   of, 

.573, 
glenoid,  76 
neural,  3 

pulp,  of  tooth,  785 
semilunar  of  radius,  81 
visceral,  3 
Celi^  anastomosing  of  cornea,  715 
animal,  xii 
changes  in,  xi,  xxi 
ciliated,  of  organ  of  Corti,  767 
contents  of,  xiii 
of  Deitcrs,  767 

endogenous  formation  of,  xvii 
epithelial,  lii,  Ivi,  Iviii 
ethmoidal,  43 
fat,  Ixv,  Ixvi 
iissiparous    multiplication    of,    xv, 

xvii 
function  of,  in  nutrition,  xxv 
furrowed  and  spinous  of  epithelium, 

Iv 
of     grey    matter     of     cerebellum, 

528 
hejMitic,  873 


Cell8 — continued, 
mastoid,  746 

motion  of  protoplasm  in,  xiz 
of  nerve-substance,    cxxxix,     cxlii, 

clxiv 
nuclei  of,  xiii 

multiplication  of,  xviii 
olfactory,  civ,  776 
pigment,  Ixiii 

of  eye,  718,  719 
production  of,  xv,  xix 
by  division,  xvii 
in  ovimi,  xv 
in  relation  to  formation  of  texturea, 

xxi,  xxiii 
secreting,  ccxx  • 

spermatic,  976 
structure  o(  xiii 
vegetable,  x 
Cellular    tissue,    Ixix.      See    Abeolae 

Tissue 
Cellulose,  xiii 
Cement  of  teeth,  785,  791 
development  of,  799 
Centra  of  embryonic  vertebne,  21 
Clentre,  phrenic,  245 
Centnmi  geminum  semicirculare,  550 
ovale  of  Yieussens,  541 
ovale  minus,  541 
of  vertebra,  22 
Cephalic   (icc^oAiy,   the    head)   vein,    so 
called  from .  having  been  siip^ioflail 
by  the  old  physicians  to  be  con- 
nected with  the  head,  466 
Cephalogenesis  (irc^oAif,  the  head ;  ywtai% 

production),  72 
Cerato-glossus  (ircpof,  a  horn  ;  ^Xwo-^a,  a 

tongue)  muscle,  186 
Crkebellum    (dim.    of    cerebrum,    the 
brain),  522 
corpus  deutatum  of,  526 
crura  of,  522,  527 
development  of,  575,  577 
dissection  of,  1051 
falx  of,  564 
fissures  of,  522,  523 
hemispheres  of,  522 
internal  structure  of,  526 
lobes  of,  524 

microscopic  structure  of,  529 
peduncles  of,  522,  527,  557 
tentorium  of,  563 
veins  of^  460 
ventricle  of,  525 
vermiform  process  of,  522 
weight  of,  571 
Cerebro-spinal  axis  or  centre,  501 
bloo<l- vessel 8  of,  567 
development  of,  573 
General  Anatomy  of,  cxxxii 
internal  structure  of,  518,  526, 

554 
membranes  of,  562 
fluid,  566 
nerves,  cxliv,  582.     See  Nerves 
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Cebebrum  (the  brain),  529 
anffoctnosities  of,  531 
base  of,  536 
convolutions  of,  531 

Foville's  classification  of,  534 
Gratiolet's,  535 
LenretX  535 
commissurea  of,  550,  557 
crura  of;  536,  556 
development  of,  575 
dissectiuu  of,  1049 
exterior  of,  529 
fibres  of,  556 

ascending  or  peduncular,  555 
tranmreree  or  commissural,  557 
longitudinal  or  collateral,  557 
Foville's  views  on,  558 
fissures  of,  530,  533,  547 
grey  matter  of,  554,  559 
pyn  ot  531 
hemispheres  of^  529 
internal  parts  of,  540 
internal  structure  of,  554 
lobes  of,  529 
peduncles  of,  536,  566 
sulci  of,  531 
veins  of,  460 
ventricles  of,  543,  550 
weight  of;  571 
Cerumen  {cercLy  wax),  744 
Cervical  (cervix,  a  neck)  arteries.     Su 
Artery 
fascia,  196 
nerves,  633,  636 
plexus,  636 
Cervico-&cial  division  of -facial  nerve,  613 
Cervix,  or  neck,  of  bladder,  947 

uteri,  983 
Chambers  of  eye,  737 
Check  ligaments,  126 
Cheeks,  55,  779 

Chemical  comkosition  of  the  different 
solids  and  fluids.     Sm  under  the 
several  titles  of  these. 
Chest,  muscles  of,  240 

position  of  parts  of  heart  in,  313 
Chiasma  (x<aC*)  I  mark  with  the  letter 

X  ;  crossing  or  decussation),  584 
Choledochus  (X0^*7>  bile  ;  8cxo/«ai,  1  re- 
ceive) duct,  868 
Cholepyrrhine  (x^'Aif,  bile  ;  irvpposy  red), 

879 
Cholesterine  {x^%  bile  ;  crrcop,  fat),  879 
in  blood,  xl 
in  nerve-tissue,  cxxxii 
Cholic  Cx«Ai7f  bile)  acidj-  879 
Choloidic  (xo^i9»  bile ;  c^i,  form)  acid, 

879 
Chondrin  {x^'^P^h  cartilage),  v,  Ixxxiv 
Chondro  -  glossus     (xtf*^po'»     cartilage  ; 
yXMatra,  the  tongue)  muscle,  186 
Chorda  dorsal  is,  16,  65 

rpani,  611,  753 
tendineae,  305 
left  ventricle,  313 


Chonlae  tendincse,  right  ventricle,  310 

Willisii,  462 
Chords,  vocal,  910,  912 
Choroid  (xopior,  the  chorion  or  invest- 
ing  membrane    of    the    foetus ; 
c/8of,  shape)  plexuses,  548 
devolopmeut  of,  581 
of  fourth  ventricle,  526 
of  lateral  venticles,  543 
tunic  of  eye,  716 

pigment  cells  of,  Ixiv 
structure  o^  717 
Chyle  (x"'^©',  jnice),  xlviii 
constitution  of,  xlix 
globules,  formation  of,  1 
Chymeroua  {chylw,  chyle  ;  /efo,  I  carry) 

vessels,  491 
Cilia  {ciliumy  an  eyelash),  eyelashes,  707 

vibratile,  lix 
Ciliary   (cilium,    an    eyelash)    arteries, 
360,  721,  723 
muscle,  721 

nerves,  599,  600,  724,  725 
part  of  retina,  730 
processes,  717 

vessels  of,  722 
motion,  lix,  Ixi 
cause  of,  Ixii 
Ciliated  epithelium,  liii,  Iviii 
Cineritions    (ct'tiu,   ashes)  substance    of 

nervous  system,  cxxxiii 
arcle  of  WUlis,  36^ 
Circulation  of  blood,  clxv 
fuetal,  228 
organs  of,  clxv,  297 
pulmonary,  clxvi,  297 
systemic,  clxvi,  297 
Circulus  articuli  vasculosus,  Ixxxiv 
major,  723 
minor,  723 
tonsillaris,  618 
venoeus  of  nipple,  1004 
of  retina,  729 
Circumduction  {circumf  about;  duco,  I 

lead),  120 
Circumferential  fibro-cartilage,  Ixxxvi 
Circumflexus  {circunif  around  ;  /Udo,   I 
bend^.       See   Artery,    Muscle, 
and  Nerve. 
Claustrum  (that  which  shuts  off),  561 
Clavicle  (elaviculaf  dim.  of  daviSf  a  key), 

ligaments  of;  114 
ossification  of,  89,  90 
Cleft,  branchial,  64 

Cleido-mastoid  (kAcu,  a  key,  or  the  cla- 
vicle ;  mastoid  process)  muscle,  193 
Clinoid  (icAo^,  a  bed ;  ciSor,  shape)  pro- 
cesses, 39,  42 
Clitoris  (icAciTopis,  perhaps  from  kXcuv,  I 
enclose),  977 
development  of,  looi 
erector  muscles  of,  266,  977 
nerves  of,  979 
vessels  ot  978 
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cloaca]  (cJoacfL,  a  aewer)  aperture,  looi 
CuaguUtion  {cvagidum,  a  clot)  of  blood, 
xxvi,  xliv 
circuniitances  affecting,  xly 
theory  of,  xlvi 
Coocyffpal  {coccyx)  artery,  429 
gland,  697 
ligament,  147 
nervea.     iS^  NKB\ns 
Coccygeus  {cocqfx)  muscle,  263 
Coccyx  {kokkv^^  a  cuckoo),  12 
ligaments  of,  147 
oaaification  of,  20,  21 
Cochlea  (mxAot,  a  shell-fish  with  a  spiral 
shell),  755 
aqueduct  of,  38,  757 
c<*ntral  colunui  of,  755,  756 
development  of,  769 
membranous  structure  of,  760 
nerves  of,  763 
seals  of,  757 
spiral  canal  of,  755 
vessels  of,  767 
Cochleariform  {cochleare,  a  spoon  ;/orma, 

shape)  process,  58 
Cceliac  (icoiAta,  the   abdomen)  artery  or 

axis,  406,  837 
Coins  articulaires  of  Corti,  765 
Colic  («ca»Xov,  the  colon  or  large  intestine) 

arteries,  410,  412 
Collar-bone,  77 
CoUes,  fascia  of,  259 
Collicnlus  bulbi  urethras,  959 

nervi  optici,  726 
Colloid  (iroAXa,  glue  ;  cfJot,   shape)  sub- 
stances, Graham's  researches  ou, 
vi 
Colon  (KoAor,  originally  limb),  853 
arch  of,  854 
development  of,  861 
position  of,  825 
sigmoid  flexure  of,  854 
Colour  of  arterial  and  venous  blood,  xlii 

of  lungs,  897 
Colouring  principles  in  blood,  xxxiv 
Columella  cochleae,  756 
Column,  posterior  vesiculai*,  510 
vertebral,  3 

curves  of,  13 
development  of,  15 
form  of,  14 
ligaments  of,  121 
movements  of,  125 
Columnse  Bertini,  929 

earn®   (fleshy   columus),    305,  310, 

recti,  858 
rugarum,  981 
Columnar  epithelium,  liii,  Ivi 

layer  of  retina,  727 
Columns  of   external    abdominal    ring, 
1019 
of  rectum,  858 
of  spinal  cord,  506 

course  of  fibres  in,  $18 


Columns  of  yagina,  987 
Comes    (a    companion ;     pL    iafmUa\ 
clxxiii 
nervi  ischiadic!,  429 
nervi  phrenici,  374 
Commissure    {eon^    together ;    tNttto,  I 
send)  cerebral,  anterior,  550^ 
557 
fi^t  541,  557 
middle  or  soft,  550,  580 
posterior,  550,  557,  580 
optic,  584 
of  s{>inal  cord,  507 
of  vulva,  977 
Compact  tissue  of  bone,  ze 
Complex  bones,  Ixxxviii 
Complexus  muscle,  237 
Compressor    {eon,    t<^ther ;  premOf    I 

press).     See  MubOLSS 
Conarium  (conua,  the  fruit  of  the  fir), 

552 
Concha  {Koyxn,  *  ahell),  740 
Condyle  {Kor9v\os,  a  knuckle),  Izzxviii 
Condyles  of  femur,  102 

of  humerus,  79 

of  lower  jaw,  52 

of  occipital  bone,  31,  59 
Condyloid  portions  of  occipital  bone,  29, 

31 
surfaces  of  tibia,  103 
Cone,  fibrous,  556 
Cones  of  retina,  727 
Congenital  hernia,  1025 
Conglobate    (con.,    together ;    globut,    a 

ball)  glands,  cbcxxvi 
Conglomerate  fccm,  together ;  glomero,  I 
gather  in  a  round  heap)  glands, 
ccxxiv 
Coni  vasculosi,  970 
Conjunctiva  (co/i,  together ;  JungOf  I  join), 

708 
Connecting  fibro-cartilage,  Ixxxvi 
Connective  tissue,  Ixix 

corpuscles  of,  Ixxiii,  clxxix 
development  of,  Ixxx 
homogeneous,  Ixxix 
jelly-like,  Ixxviii 
retiform,  Ixxix 

in  nerve- substance,  cxli 
special  varieties  of^  Ixxviii 
Conoid  (kovos,  a  cone ;  elUos,  shape)  liga- 
ment, 135 
Constrictor   {con,    together ;   stringo,    I 

draw  tight).     See  MuscLBS 
Contour  lines  of  dentine,  788 

of  muscle,  cxxxvi 
Contractility  of  arteries,  clxxi 
of  lymphatics,  clxxxv 
muscular,  cxxix 
of  skin,  ccxviii 
of  veins,  clxxiv 
vital,  viii 
Conus  arteriosus,  310 
Convolutions    (con,    together;    volvo,    I 
roll)  of  bi-ain,  531 
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Convolutions,  cci-ebral,  classification  of, 

534 

development  of,  580 
Coraco- acromial  ligaments,  136 
Coraco-brachialis  muscle,  212 
C'oraco-clavicular  ligament,  135 
Coraco-humeral  ligament,  137 
Coracoid  (nopo^,  a  raven  ;   «i8or,  shape) 

process  of  scapula,  76. 
Cord,  genital,  996 

gubemacular,  1000 

spermatic,    963.      See   Spermatic 

CORD 

spinal.    See  Spinal  cord 
Cordiform  [eoTy  the  heart ;  forma^  shape) 

tendon  of  diaphragm,  245 
Corium  (skin),  cciii 

blocNd- vessels  and  lymphatics  of,  ccy 

chemical  composition  of,  ccvi 

development  of,  ccvi 

nerves  of,  ccvi 

papillae  of,  cciv ' 

structure  of,  cciii 

of  mucous  membrane,  cxcvii 
Cornea  {cortieuSy  homy),  714 

opaca,  711 

stnicture  of,  715 

nerves  and  vessels  of,  716 
Cornicula  laryngis,  90S 

of  hyoid  bone,  52 
Comu  Ammonis,  544 
Comna  of  hyoid  bone,  52 

sacral,  11 

sphenoidal,  40 

of  thyroid  cartilage,  906 

of  ventricles  of  brain,  543 
Corona  ^landis,  955 

radiata,  556 
Coronal  suture,  54 
Coronary  arteries.      See  Arteries 

ligament,  827,  865 

plexus.    See  Plexus 

sinus,  310 

vessels,  321 
Coronoid  fossa  of  humerus,  80 

process  of  lower  jaw,  52 
of  ulna,  82 
Corpora  albicantia,  537 

development  of,  581 
Corpora  Arantii,  308,  313 
Corpora  cavernosa  clitoridis,  977 
Corpora  cavernosa  penis,  956 

arteries  of,  428,  958 

bulbs  of,  9^6 

covering  of  957 

septum  of,  956 

structure  of,  956 

trobcculae  of,  957 

veins  of,  958 
Corpora  geniculata,  554 
Corpora  mammillaria,  537 
Coqiora  Momigni,  968 
Corpora  auadrigemina,  552 

development  of,  578 

grey  matter  of,  561 


Corpora  striata,  550 

development  of,  580 
grey  matter  of,  561 
Corpus  caliosum,  530,  541 
convolution  of,  532 
development  of,  581 
fibres  of,  543,  557 
peduncles  of,  539,  542 
Corpus  ciliare,  515 
Corpus  dentatum  of  cerebellum,  526 

of  olivary  body,  515 
Corpus  fimbnatum,  544,  546 
Cor|)us  Highmorianum,  968 
Corpus  luteum,  990 
C-orpus  spongiosum  urethrse,  958 

structure  of,  959 
Corpuscles  {corpiisculum^  pL  -a,  dim.  from 
corpus,  a  body)  of  blood,  red, 
xxviii 
chemical  composition  of,  xxxiii, 
xli 
formation  of,  1 
proportion     of,    in     blood, 

xxxvi 
shape  and  size  of,  xxviii 
structure  o(^  xxix 
pale,  xxxi 
of  chyle,  xlix 

formation  of,  1 
of  connective  tissue,  Ixxiii^ 
ganglionic,  cxxxix 
of  lymph,  xlviii 

formation  of^  1 
Malpighian,  of  kidney,  930 

of  spleen,  887 
of  muscle,  cxxi 

of  nervous  substance.  50^  Nerve-cells 
tactile,  cl,  cli,  ccvi 
of  thymus  gland,  924 
of  thyroid  body,  922 
Corpuscula  tactds,  cli,  ccvi 
Corrugator  muscle,  173 
Corti,  membrane  of,  761 
oraan  of,  761,  764 
rods  or  fibres  of,  764 
Cortical  substance  of  brain,  555 
of  kidney,  929 

of  lymphatic  glands,  clxxxvii 
of  suprarenal  bodies,  939 
Costse  of  ribs,  24 

of  scapula,  76 
Costal  cartilages,  26 

structure  of,  Ixxxiii 
Costo-clavicular  ligament,  134 
Costo-ccntral  ligaments,  128 
Costo-coracoid  ligaments,  229 
Costo-stemal  ligaments,  130 
Costo- transverse  ligaments,  129 
Coeto- vertebral  ligaments,  128 
Costo-xiphoid  ligaments,  130 
Cotunnius,  liquor  of,  757 

nerve  of,  604 
Cotyloid  (fforvAif,  a  cir 
cavity  and  notr 
ligament,  152 
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Cowper's  glands,  963 

development  of,  looi 

Cbamal  nerves,  classification  of,  582 
distribution  of,  587 
origin  of,  583 
first  pair,  (0)  583.  (rf)  592 
second  [mir,  {0}  584,  [d)  592 
third  pair,  {0}  586,  \d)  593 
fuartU  pair,  {a)  5 86,  {d)  594     . 
l]fth  jfair,  {0)  5S6,  \d)  595 
sixth  pair,  (o)  586,  (li)  610 
sevriJth  pair,  (0)  5S7,  (d)  610 
eighth  piir,  first  pnrt,  (0)  520,  587, 

W  615 
second  part,   (0)  520,   587,  (d) 

618 
third  part,  (0)  519,  587,  (rf)  625 
ninth  pair,  (o)  519,  587,  {d)  626 
Cranial  sinuses,  461 
Cranio- vertebral  cavity,  development  of, 

573 
Cranium  {KpayioVf  the  skull),  29 

dissection  of  integument  of,  1048 
of  interior  of  1049 
of  parts  at  base  of^  1058 
Creatin  and  creatinin   (icpcat,  flesh),  xl, 

cxxviii 
Cremaster  (Kp€fuu9,  I  suspend),  251,  965, 
1022 
formation  of,  1000 
Cremasteric  artery,  433 

fascia,  965 
Crest  of  bone,  Ixxxviii 
external  occipital,  30 
nasal,  45 
of  ilium,  94 
of  08  pubis,  95 
Cribriform   (cribrum,    a    sieve  ;  format 
shape)  fascia,  293,  1033 
lamella  of  ethmoid  bone,  43 
of  sclerotic,  712 
of  temporal  bone,  38 
Crico-arjrtenoid  articulation,  910 

muscles,  914 
Ciicoid  (KpiKosy  a  ring ;  ciSos,  shape)  car- 
tilage, 906 
Crico-thyroid  artery,  348 
ligaments,  909 
muscles,  914 
Crispation    {crispuSf    crisp   or    curled), 

viii 
Crista  frontalis,  35 

galli  (cock's  comb),  42 
pubis,  95 
urethne,  961 
veatibuli,  754 
Crotaphite  (icpora^j,  the  temple)',  181 
Ciucial  {crvXt  a  cross)  ligaments,  155 
Ciuor,  xxxiv,  xxxv 
Ciura  of  corpora  cavernosa,  956 
cerebri,  536 

development  of,  578 
grey  matter  of,  561 
ccrebelli,  521,  522 

development  of,  577 


Cnira  of  clitoris,  977 
of  diaphragm,  243 
of  fornix,  545,  546 
of  penis,  956 
Crural  arch,  1033 

deep,  258,  1033 
canal,  293,  1034 
septum,  1034 
sheath,  293 
Crureus  muscle,  276 
Crust  of  cerebral  peduncle,  556 
Cnista  i)etrosa,  791 
Crypt  (KpwTtt,  I  conceal),  ccxxii 

multilocular,  ccxxii 
Crypts  of  Lieberkuhn,  845 
Cryptorchismus     {Kpvwrm,     I     conceal  ; 

ipX«»»  a  testicle),  966 
Crystalline  (icpMrraXXot,  ice    or  crystal) 

lens,  733.    Su  Lena 
Crystalloid    substances,     Graham's    re- 
searches on,  tI 
Cuboid  (icviSof,    a   cube  ;    cUoj,    shajte) 
bone,  108 
ligaments  of  162,  163 
Cucullaris  {cuaUlus,  a    hood)    muscley 

200 
Cul-de-sac  of  pleura,  894 
recto-vesical,  857 
of  stomach,  831 
Cuneiform  {cuneus^    a   wedge  ;  forma, 
shape)  bones  of  foot,  109 

ligaments  of,  163,  165 
of  hand,  84 
cartilages,  905 

Srocess  of  ethmoid  bone,  43 
a,  756 
Cuspidate  (euspis,  the  point  of  a  weapon) 

teeth,  781 
Cuticle  {ciUis,  the  skin),  cci 
development  of,  ccvi 
nutritive  changes  in,  xxv 
of  enamel,  791 
Cutis  vera  (true  skin),  cciiL    See  Corium 

and  Skin 
Cuvier,  ducts  of,  483 
Cylinder,  axis.     Se^  Axis  cylinder 

epithelium,  Ivi 
Cylindrical  bones,  Ixxxvii 
Cystic  {KvartSj  a  bladder)  artery,  408 

duct,  868,  878 
Cytoblast   {kvtos,   a    cell ;    $\arros,    a 

germ,  xix 
Cytoblastema   (nrvrot,  a  cell ;    jSAoaroM*, 

I  germinate),  xix 
Cytogenous    {kvtos,    a   cell  ;   ytn^am^    I 
produce)  connective  tissue,  Ixxix 

Dartos   (iaprosy   the  skin  of  scrotum  ; 
itpw,  I  flay),  257,  964 
fibres  of,  cxxvi 
Decussation  {decussOf  I   cut  cross-wise) 
of  optic  nerves,  584 
of  pyramids,  515 
Dc  Graaf,  vesicles  of,  989 
Deiters,  cells  of,  767 
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Deltoid  (AcAto,  the  letter  A,  or  delta ; 

ttioSf  shape)  muscle,  208 
Demoiirs,  membrane  of,  715 
Deus  sapienti^e  (wisdom  tooth),  783 
Dental  arches,  780 

artery,  35^ 

canal  52 

foramen,  52 

glands  of  Serres,  800 

grooves,  793 

nerves,  601,  608.     See  also  Tektii 
Denticulate  ligament,  566 
Dentine,  {dena,  a  tooth),  785 

development  of,  797 

secondary,  792 
Depressor.    See  MuscLKS 
Derma  (9€pfia,  skin),  cdii 
Descemet's  membrane,  715 
Descent  of  testicle,  1000 
Detrusor  (de,   down ;    trudo,   I   thrust) 

muscle,  949 
Dbvblopmemt  of  the  seveml  organs  and 

tissues.    See  under  these. 
Dialysis  {9ta,  apart ;  Aim,  I  loosen),  vi 
Dia|mragm    (Sto,   between ;    fpofeat,    I 
fence),  243 

action  of,  247 

pelvic,  263 
Diapnragma  oris,  184 
Diaphragmatic  nerve,  640 

Elexus,  699 
ysis  (84a,  between ;  ^vw,  I  grow), 
'ixxxviii 
Diapophysis  (81a,  apart ;  apophygU,  22 
Diarthrosis  (8M^  between  ;  ^por,  a  joint), 

119 
Diencephalon  (81a,  between  ;  #7«c^aAoy , 

the  brain),  577 
Digastric    (8if,   twice  ;  yaarript   a  belly) 
mustde,  183 
nerve,  613 
Digestion,  organs  of,  779 

function  of  coluiuuur  epithelium  in, 
Irii 
Digital  arteries.     See  Artrrt 

nerves.  See  Neuvr 
Dilatator.  See  Musclvs 
Diploe  (ScvAovf,  double),  xc,  60 

reins  of,  465 
Diacns  proligerus  (proles,  progeny  ;  gero^ 

I  bear),  990 
Diadiaclasts  (8i5,  twice;  8iafrAaw,  I  break), 

cxx 
DisaECTioy,    general    management    of, 

1047 
of  abdomen,  1069 

cavity  of,  1072,  1074 

viscera  of,  1073 

wall  of,  anterior,  1070 

upper  and  posterior,  1075 
of  ankle-joint,  1085 
arm,  deep,  1064 

superficial,  1063 
axilla,  1061 
back,  muscles  of,  1060 


Dt88F.CT\os— continued. 

of  brachial  region,  1064 
brain,  1049 
cervical  region,  1052 
cranium,  integument  of,  1048 

iuteiior  of,  1049 

parts  at  luise  of,  1058 
face,  deep,  1055 

superficial,  1054 
fifth  nerve,  1057 
foot,  articulations  of,  10S5 

dorsum  of,  1084 

sole  of,  1083 
forearm,  articuUtions  of,  io56 

front,  1064 

posterior,  1065 
genital  organs,  female,  1076 

male,  1072 
gluteal  region,  1078 
hand,  articulations  of  1066 

front,  1065 

posterior,  1065 
head  and  neck,  1048,  1059 
heart,  1067 
hip-joint,  1082 
knee-joint,  1085 
larynx,  1059 
leg,  back  of,  1082 

front  of,  1084 
limb,  lower,  1078 

upper,  1059 
mediastinum,  posterior,  106S 
nares,  1059 
neck,  anterior,  1053 

deep,  1059 

posterior,  1052 
orbit,  1056 
])alate,  1058 
pectoral  region,  1061 
pelvis,  1076 

lipaments  of,  1078 

viscera  of,  1077    • 
pericardium,  1067 
perineum,  1069 

deep,  1040 
peritoneum,  1072 
]>har>'ux,  1058 
pleura,  1066 
ix)pliteal  space,  1079 
scapular  muscles,  1062 
shoulder-joint,  1064 
spinal  cord,  1060 
sublingual  region,  1057 
submaxillary  region,  1057 
thigh,  front  of,  1080 
thorax,  1066 

articulations  of,  1069 
tongue,  1058 
Diverticulum  (from  divcrio,  I  turn  aside) 

of  ileum,  841 
Dolichocephalic  (8oAjxof,  long  ;  irc^aAify 

the  head)  skulls 
Dorsal  artery.    Su  Aktkrt 
ligaments.     See  Lioamb«* 
nerves.    Su  Nkrt0 
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Donal  veinR.    See  Veikh 

yertebne,  5 
Dorso-himbar  {ilorsum,  the  back  ;  /um- 

buSf  the  loin)  nerve,  658 
Douglis,  seinilunar  fold  of,  251 
Drum  of  ear,  744 
Duct,  bile,  common,  868 

cystic,  868,  878 

hepatic,  867 

MUllerian,  996 

nasal,  709,  710 

pancreatic,  882 

supplementary,  883 

garotid,  816 
tenson*s,  816 
of  submaxillary  gland,  817 
thoracic,  xlvii,  cxc,  487 

right,  488 
vitelline,  859 
Wharton's,  817 
of  Wolffian  body,  992 
Ductless  glands,  ccxxvi 
Ducts  of  glands,  in  general,  ccxxv 
of  Bellini,  930 
biliary,  875 

aberrant,  877 
of  Cuvier,  483 
ejaculatory,  974 
galactophorous,  1003 
hepato-cystic,  869 
of  Kidney,  930 
of  Rivini,  818 
seminal,  974 
of  sublingual  gland,  818 
of  sweat  glands,  cclxxv 
Ductus  ad  uasum,  710 
arteriosus,  327,  328 
closure  of,  331 
cochlearis,  761 
communis  choledochus,  868 
venosus,  328,  483 
fossa  of,  864 
Duodenum  {dtwdeni,  twelve  ;  from  being 
twelve  finger-breadths  in  length), 

839 
development  of,  861 
dissection  of,  1073 
position  of,  824 
Dura  mater,  562 

development  of,  581 
structure  of,  564 
Dynamometer  {iwofits,  strengtJi ;  fxtrpov^ 
a  measure),  235 

Ear,  740 

development  of,  768 

dissection  of,  1057 

external,  740 

auditory  canal  of,  743 
structure  of,  744 
vessels  and  nerves  of,  744 
pinna  of,  740 

cartilage  of,  741 
ligament*  of,  742 
muscles  of,  1 70,  742 


BIar — cofUinued. 

pinna,  nerves  o^  743 
vessels  ol^  743 
internal,  753.    See  Labyrinth 
membranous,  757 
osseous,  753 
vessels  of,  767 
middle,  744.     Sec  Ttmpantm 
bones  of,  748 

ligaments  and  niURcles  of,  749 
lining  membrane  of,  751 
vessels  and  nerves  of,  752 
Ear-wax,  744 
Efferent  nerves,  cxxxii,  clxii 

vessels  of  kidney,  931 
li^'aculator.    See  Muscles 
Ejaculatory  ducts,  974 
Elastic  cartilage,  Ixxxi,  Ixxxv 
fibres  of  areolar  tissue,  Ixx 
lamina  of  cornea,  715 
tissue,  Ixxvi 

in  arteries,  clxix,  clxx 
Elbow,  bones  of,  79,  82 
ligaments  of,  140 
movements  of,  141 
Electricity,  manifestation  of  by  muscles, 

cxxix 
Elements,  structural,  of  human  body,  iv 
Eminence,  frontal,  33 
ilio-pectineal,  96 
jugular,  31 
nasal,  34 
parietal,  32 
supracondyloid,  79 
Eminences  of  bones,  Ixxxviii 
Eminentia  collateral  is,  544 
papillaris,  746 
pyramidalis,  754 
Emotion,  a  stimulus  of  muscular  action, 
cxxx 
to  nervous  tissue,  cxxxii 
Emulgent  {emulyco,  I  milk  or  drain  out) 

arteries,  414 
Enamel  membrane,  797 
organ,  797 
of  teeth,  785,  789 
development  of,  798 
Enarthrosis  {h,  in  ;  iifSpov^  a  joint),  120 
Encephalon  {4vj  in  ;  Koftayji,  the  head), 

513 
blood-vessels  of,  363,  370,  548,  567 
development  of,  575 
grey  matter  of,  519,  527,  559 
internal  structure  of,  526,  555 
membranes  of,  562* 

development  of,  581 
primary  divisions  of,  5 13 
specific  gravity  of,  574 
weight  of,  568 
parts  of,  571 
End -bulbs  of  nerves,  cli,  ccvi 
Endocai-<iium  {4vioi;  within  ;  icopSio,   the 

heart),  304 
Endolymph     (ivSoy,    within  ;    lympha, 
water),  757 
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Endostenm    {iif9oy,    within  :  ^otcok,    a 

bone),  c 
Eusiform  (eHsUt  a  sword ;  fonna,  shape) 

cartilage,  33 
* Epencephalon   (^t,   on;  iyKt^aXof,  the 

brain),  577 
Ependyma  {iwt,  on ;  MvftOf  clothing),  543 
Ephippinm  (i^irrtov,  a  saddle),  39 
Epicondyle  (/»*,  on ;  condyle),  79 
Epicranial  (^1,  on  ;  ttpmnoy,  tho  skull) 

muscles,  169 
Epidermis  (^vi,  on  ;  9€pfta,  the  skin),  lii, 

cci 
Epididymis  (^1,  on  ;  SiSv/tof,  a  testicle), 

967 
canal  of^  971 
development  of,  999 
Epigastric  (^vi,  on  ;  ycurnip,  the  stomach) 
artery.     See  Arteby 
region,  824   - 

contents  of,  826 
Epiglottis  {iwi,  on  ;  gloUisY  90S 
tubercle  or  cusliion  of,  911 
Epihval  {iwi,  on  ;  hyoid  bone)  bone,  133 
Epiphysis  (^t,  on ;  f  vw,  I  grow),  Ixxxviii 
Epiphyses,  formation  of,  cxii 
Epiploical  {epiploon^  a  name  sometimes 
given  to  the  omentum,  from  iwi- 
tAc«,  I  sail,  or  float  on)  appen- 
dices, 830 
Epistemal  (/m,  on  ;  vr^pvwt^  the  breast) 

nodules,  24 
Epithklium  (^i,  on  ;  Oa\Aa»,  I  grow)  in 
general,  lii 
of  air-passases,  lix,  900 
alveoli  of  lungs,  9C» 
arachnoid,  566 
arteries,  clzix 
bile-ducts,  877 
bronchia,  900 
capillaries,  cUxvii 
capsules   of   Malpighian    bodies, 

932 
choroid,  718 
ciliated,  Iviii 
columnar,  Ivi 
of  conjunctiva,  708 
cornea,  715,  716 
cr3'pt8  of  Lieberkiihn,  846 
ducts  of  gUnds,  Ivii,  Iviii,  ccxxv 
endocardium,  304 
Eustachian  tube,  751 
eyeball,  liv 
Fallopian  tube,  992 
flattenea,  liii 

furrowed  and  spinous  cells  of,  Iv 
of  galactophorous  ducts,  1004 
gall-bladder,  Ivii,  878 
glomeruli  of  kidney,  932 
glandular,  Iviii 
of  intestines,  Ivii 
large,  856 
iris,  719 
Ubvrinth,  757 
lachrymal  sac  and  duct,  710 


EpiTHKLiUAf— eoH^mutt/, 
lamellar,  liii 
of  larynx,  918 

lymphatics,  clxxxiv 

Meibomian  glands,  707 

membranous  labyrinth,  758 

mouth,  liv 

mucous  membranes,  Ivii,  cxcvii 

nasal  fossee,  775 
nerve-lilaments  in,  clvi 
nutrition  of,  xxv 
of  (esophagus,  liv,  823 

palate,  813 

parotid  duct,  816 
pavement,  liii 
of  pericardium,  liii 

peritoneum,  liii 

pharynx,  821 

pleura,  liii 

prostatic  gland  and  ducts,  954 
scaly,  liii 
of  seminiferous  tubes,  971 

serous  membranes,  liii,  cxcii 
spheroidal,  Iviii 
of  stomach,  Ivii,  837 
stratified,  liv 

of  synovial  membranes,  cxciv 
tabular,  liii 
tesselated,  liii 
of  throat,  liv 

tongue,  liv,  808 

traWulae  of  corpora  cavernosa,  957 

trachea,  892 
transitional,  Iviii 
•f  tubuli  of  stomach,  837 

tympanum,  751 

ureters,  943 

urethra,  liv,  Ivii,  962 

urinary  bladder,  951 

uriniferous  tubules,  930 

uterus,  liv,  lix,  985 

vagina,  liv,  982 

vas  deferens,  972 

vascular  system,  liii 

veins,  cclxxiii 

ventricles  of  brain,  543 

vesiculff!  seminales,  974  * 

villi  of  intestine,  844 

vulva,  liv,  978 
Epitrochlea  (^^  on ;  in)chUa\  79 
Eijui vocal  cell-generation,  xix 
Erectile  tissue,  general  characters  of, 

clxxx 
of  penis,  955 

vulva,  979 
Erector.     See  Muscles 
Ergot  (Fr.  a  spur),  544 
Ethmoid  {^9yuo%,    a    sieve  ;  ttSos,  »hapf) 

bone,  42 
development  of,  69 
Eustachian  canal,  38,  59 
tube,  59,  747 
valve,  309 

development  of^  32  c 
Excito-motory  movemen' 
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Kxcretion,  ocxix 

Kx|>irmtion»  physiology  of,  248 

Extension,  120 

of  wii»t,  228 
Extensor.     See  MrwLiw 
Extn'mities.     5a  Limbjj 
Eye,  705 

a|>|»en(ia^8  of,  705 
at|aei»u8  humour  of,  737 
ball  or  glolw  of,  710 
chanibcni  of,  757 
ciliary  niu»cle,  721 
circular  siuu-s  721 
coaU  of.  external,  71 1 

middle,  716 
developmfut  of,  737 
lachr}'nial  a]>))aratu8,  709 
leu8  of,  733 

ligamentum  pectinatum,  721 
mewbranes,  711 
of  Bruck,  717 
of  capsule  of  lens,  733 
choroid,  716 
coi\junctiva,  708 
cornea,  714 

of  l>emour»  or  Descemct,  7 IS 
hyaloid,  731 
iris,  718 
Jacob*8,  726 
pij^ent,  718,  719 
pupillary,  721 
retina,  725 
Kuysch's,  717 
sclerotic,  711 
muscles  moving  the,  179  • 

nerve  of.     Sec  Nekve,   Optic  ;  and 

K«tina 
rffraciing  media  of,  711 
8hajx»  and  size  of,  711 
vt'ssels  ami  nerves  of,  721 
vitreous  IxKly  of,  731 
Ky«  lashes,  707 
Kyelids,  705 

cartilages  of,  706 
coiyunctiva  of,  708 
development  of,  739 
fissure  of,  705 
glantls  of,  707 
ligaments  of,  707 
muscles  of,  171 
structui-o  of,  706 
Kyc-teeth,  782 

Face,  hones  of,  44 

(lisseetion  of,  1054 

formation  of,  66 

muscles  of,  173,  174 

veins  of,  455 
Faei.il  angle,  73 

artery,  349 

nerves,  587,  589,  610 
Faisceaux     iunominds      (Fr.     unnamed 

bundhs),  518 
Falciform  {/afx,  a  sickle  or  scythe ;  fonna, 
shape)  process,  1^32 


Fallopian  tobea,  991 

development  of,  997 

position  of^  825 
Fallopioa,  aqnednct  of,  38 

hiatus  of,  38,  61 

ligament  of,  249 
Falae  membrane,  czdii 

pelvis,  97 

ribs,  24 
Falx  cerebelli,  524 

cerebri,  523 
Fang  of  tooth,  780 
Fas(JIA  (a  Iwtnd),  Ixxiv,  168 

abtlominal,  257 

anal,  260 

of  arm,  229 

axillary,  230 

cervical,  deep,  197 
superficial,  196 

of  CoUes,  259 

cremasteric,  253,  965 

cribriform',  293,  103 1 

deep,  168 

dcntata  (dentated  band),  548 

dorsal,  240        * 
of  foot,  296 

of  forc-ann,  230 
hand,  231 
head  and  neck,  196 

iliac,  259 

infundibulifomi,  258,  965 

intercolumnar,  250,  965,  1020 

laU  (broad  fascia),  292,  1032 

of  leg,  29s 
lower  limb,|292 

lumbar,  240 

masseteric,  197 

obturator,  261 

palmar,  231 

parotid,  197 

of  pectoral  region,  229 

pelvic,  260 

perineal,  deep,  260,  IC^o 
superficial,  259,  1039 

plantar,  296 

prevertebral,  198 

propria,  femoral,  1035 
inguinal,  965 

recto-vesical,  260 

spermatic,  9i55,  1020 

subpubic,  1040 

superficial  or  subcutaneous,  168 
of  groin,  1018,  1031 

temporal,  197 

transversal  is,  258,  1022 

of  upper  limb,  229 
Fascicle  {/asicultcs,  dim.  from  faxis^  a 

bundle),  round,  519 
Fasciculi  graciles  (slender  fascicles),  516, 

teretes  (round  fascicles),   517,  518, 

521 
of  muscle,  cxvii 
Fasciculus   cuneatns  (wedge-sha{^»ed  fits- 
cicle  or  bundle),  516 
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Fasciculus — eontiniud, 

olivary.  516,  519.  521,  577 

uncinatus  (hook-shaped  fascicle),  558 
Fat,  Ixv 

cells,  Ixvi 

chemical  composition  of,  Ixvii 

development  of,  Ixriii 

distribution  of,  Ixv 

uses  of^  Izviii 
Fatty  matters,  vi 

of  blood,  xl 
Fauces  (the  throat),  779 

isthmus  of,  190 

pillars  of,  189 
Femoral  {femurs  the  thigh)  arch,  103 1 
deep,  258.  1033 

artery.    See  Artertt 

canal,  293.  1034 

hernia.     See  Hernia 

region,  anterior,  muscles  of,  273 
posterior,  muscles  of,  270 

ring,  103J 

vessels,  sheath  of,  1033 
Femur,  100 

compared  with  humerus,  116 

ossiacatiou  of;  iii,  112 
Fenestra  (a  window  or  opening)  oval  is, 

rotunda,  706 
Fenestrated    (perforated)    membrane    of 

arteries  clxix 
Ferrein,  pyramids  of;  929 
Fibra  primitiva  (primitive  band),  cxxxvi 
Fibne  arciformes,  517 
Fibres,  axial,  of  nerve-tubes,  cxxzvi 
•       of  cerebellum,  527 
of  cerebrum,  555 
of  Corti,  764 
dental,  787 

of  lamellae  of  bone,  xcv 
of  medulla  oblongata,  518 
Miillerian,  in  retina,  728 
of  muscle,  cxvli 

structure  of,  cxvlii 
branched,  cxxi 
of  nerve-tissue.     See  KERVE-Finncs 
nuclear,  Ixxi 

of  roots  of  spinal  nerves,  511 
Fibro-jcells  of  involuntary  muscle,  cxxiv  * 

in  small  vessels,  clxxviii 
Fibril  (dim  of  jU/ra^  a  fibra)  of  muscle, 

cxviii 
Fibrillation  of  areolar  tissue,  Ixxii 
Fibrin  ijibra,  a  fibre),  vi 

of  blood,  xxvii,  xxxii,  zxxvii 

origin  of,  xxxviii 
of  chyle,  xlix 
Fibrinogen  {fibrin;  Ttrrotf,  I  produce), 

xxxix 
Fibrinogenous  {fibrin;  yttrmtt,  I  produce) 

substance,  xxxix 
Fibrinoplastic  {fibrin ;  wXMraet,  1   fonn) 

substance,  xxxix 
Fibrinoplastin  {fibrin;  tAm^ctw,  I  form), 
xxxix 


Fibro-cartilage,  Ixxxvi 

intervertebral,  121 

of  knee,  155 

of  lower  jaw,  133 

pubic,  149 

radio- ulnar,  138 

scapulo-clavicular,  135 

stemo-clavicular,  134 
Fibro-serous  membrane,  cxcii 
Fibrous  cone,  556 

structure  of  heart,  316 

tissue,  Ixxiv 
Fibro-vascular  layer  of  corium,  cciii 

mucous  membrane,  cxcvii 
Fibula  (a  brace  a  claap),  105 

ligaments  of,  158 

ossification  of,  iii,  115 
Fila  acoustics,  757 
Filamentous  tissue,  Ixtx 
Filaments  of  areolar  tissue,  Ixxi 

of  fibrous  tissue,  Ixzv 

spermatic,  976 
Filiform  papills  of  tongae,  807 
Fillet,  519,  557 

of  corpus  eallosum,  557 
Filum  terminale  of  spinal  cord,  502,  505 
Fimbria  (fringes)  of  Fallopian  tul>c,  991 
Fimbriated  (fringed)  extremity  of  Fallo- 
pian tube,  991 
Fingers,  bones  of,  87 

development  o^  90, 93 

fiiscia  of,  222 

muscles  of,  217 
Fissiparpns  {fiiido,  I  cleave ;  pario,  I  pro- 
duce) propagation  of  cells,  xvii 
Fissura  palpeorarum,  705 
Fissure,  calcarine,  536 

of  cerebellum,  '523 

of  cerebrum,  longitudinal,  530 
convolution  of,  533 
internal  perpendicular,  536 
transverse,  547 
vertical,  534 

of  ductus  venosus,  864 

of  Glaser,  36,  37 

of  hippocampi,  533 

incisor,  69 

of  kidney,  927 

lon^tudinal,  of  liver,  864 

occipital  536 

portal,  864 

pterygo- maxillary,  57 

of  Kolando,  533 

sphenoidal,  41,  57,  61 

position  of  nerves  in,  59  \ 

Sylvian,  5m  535 

convolution  of,  532 
development  of,  581 

transvei-se  of  liver,  864 

umbilical,  864 

of  vena  cava,  864 
Fissures  of  liver,  864 

of  medulla  oblongata,  514 

of  Santorini,  742 

of  spinal  coid,  $0^ 
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Flat  bones,  Ixxxviii 

Flattened  epithelium,  liii 

Flesh,  chentioal  compoeitioci  of^  juudii 

Flexor.     See  Mu8cut» 

Flexure,  hep«tir,  of  colon,  853 

ugmoid,  of  colon,  854 
poMtioB  o(^  825 

splenic,  04*  colon,  854 
Floating  ribs,  26 
Flocculus  (dim.  offlcccua,  a  lock  of  wool), 

524.  577 
Fluid,  cerebro-spinal,  566 
prostatic,  954 
of  serous  cavities,  cxciii 
FcBtos,  circulation  in,  328 
leus  ill  the,  735 
peculiarities  of  heart  in,  327 
liver  in,  879 
lungs  in,  964 
Folds,  arytieno-epiglottidean,  91a 
glosso- epiglottic,  805 
recto-uterine,  986 
PDcto-vesical,  947 
vesico-uterine,  986 
Follicle  {/Uliculu»f  dim.  of  follis,  a  bag), 
ccxxii 
of  hair,  ccix 

muscular  fibres  of,  ccxi 
Follicles,  closed,  of  intestines,  856 
lenticular,  of  stomach,  837 
of  teeth,  793 
Follicular  stage  of  development  of  teeth, 

793 
Fontanelles  (/or»,  a  fountain),  67 
Foot,  articulations  of,  160 
bones  of,  106 

compared  with  hand,  1 15 

ossiHcation  of,  no,  115 
dissection  of,  1082,  1084,  1085 
fascia  of,  296 
muscles  of,  279 
nerves  of,  6S3,  684 
vessels  of,  446,  450 
Foramen  {forOf  1  pierce),  carotid,  37,  59 
csecum  of  frontal  bone,  35,  61 

of  medulla  oblongata,  514 

of  tongue,  805 
commune  anterius  of  brain,  546 
dental,  inferior,  52 
incisor,  44,  45 
infraorbital,  45,  56 
jugular,  59 
labial,  51 
lacerun)  anterius  basis  cranii,  59 

jugiilare,  31 

orbitale,  41,  57 

posterius  basis  cranii,  38,  59,  61 
maginim,  29,  61 
mastoid,  37 
mental,  51,  56 
of  Monro,  546 
obturator,  93,  96 
occipital,  29,  61 
ojitic,  41,  61 
ovale  of  sphenoid,  42,  59,  61 


Foramen — continued, 

ovale  of  heart,  325,  528 
closure  of,  331 
yestige  oi;  309,  312 
of  pelvis,  93,  96 

parietal,  32 

Totundum,  42,  57,  61 

aacro-sciatic,  great  and  aniall,  149 

sphcno-palatine^  48^  58^  63 

spinosum,  42,  59,  61 

stylo-mastoid,  37 

supraorbital,  54,  56,  57 

suprascapular,  76 

thyroid,  93,  96 

of  a  vertebra,  5 

of  Winslow,  827 
Foramina  of  right  auricle,  30S 

condyloid,  anterior,  31 
posterior,  31 

of  diaphragm,  246 

of  ethmoid  bone,  43,  61 

intervertebral,  5 

malar,  49,  56,  57 

of  nasal  cavities,  61 

orbital,  anterior  and  posterior,  34,  57 

palatine,    anterior    and    jiosterior, 

45,  59 
small,  47,  59 

sacral,  anterior,  ii 
posterior,  11 

of  Scarpa,  45 

of  Stenson,  45 

Thebesii,  309 
Force,  nervous,  clxiii 
Forces,  vital,  vii 
Fore-arm,  aponeurosis  of,  230 

articulations  of,  138 

bones  of,  83 

commrcd  with  foot,  115 

devdopment  of,  99 

dissection  of,  1065 

muscles  of,  215,  218 

nerves  of,  648,  685 

vessels  of,  389,  395 
Foreskin,  955 
Form  of  pelvis,  varieties  in,  100 

of  skull,  varieties  of,  72,  73 

of  vertebral  column,  14 
Fornix  (an  arch  or  rault),  543,  545 

bulbs  of,  537 

development  of,  581 

fibres  of,  559 
Fossa  of  antihelix,  741 

canine,  45,  55 

coronoid,  80 

cystis  fellete  (fossa  of  the  gall-blad- 
der), 865 

digastric,  36 

digital,  loi 

ductus  venosi,  864 

of  gall-bladder,  865 

glenoid,  36,  57 

guttural,  59 

of  helix,  741 

iliac,  95 
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Fosfld — continued, 

incisor  of  upper  jaw,  45,  55 
of  lower  jaw,  51 

infraspiuoQs,  74 

iDnoraiuata,  741 

intereondyloid,  102 

ischio-rectal,  261,  1043 

iugular,  37 

laclirymal,  34 

myrtiform,  45 

navicular,  41 

navicularis  of  urethra,  962 
vulva,  977 

olecranon,  80 

ovalis  of  heart,  309 

of  antihelix  of  ear,  741 

pituitary,  39 

pterygoid,  41 

recto- vesical,  825 

seaphoidea  (boat-shaped  fossa),  741 

splieno- maxillary,  57 

subscapular,  74 

supraspinous,  74 

temporal,  57 

triangularis,  741 

trocluinteric,  loi 

of  vena  cava,  864 

ly^matic,  57 
Fossae,  inguinal,  of  peritoneum,  1024 

of  liver,  894 

nasal,  61,  773 

occipital,  superior  and  inferior,  31 

of  skull,  internal,  61 
Fourchette  (a  fork),  977 
Fovea  (a  pit  or  depression)  centralis,  726 

hemielliptica,  754 

hemispherica,  754 

ovalis,  309 

trochlearis,  34 
Foveae  glandulares,  33 
Foveola  (dim.   of  /area,  a  pit)  of  renal 

papillae,  930 
FoviUe  8  classification  of  cerebral  convo- 
lutions, 534 

researches  on  fibres    of  cerebrum, 
588 
Fraena  (pi.  of  fnvnum,  a  bridle)  of  ileo- 
caecai  valve,  853 

of  lips,  779 

synovial,  cxcv 
Fraenula,  glosso-eniglottic,  805 

of  lips.     See  Fnena 
Frsenulum  (dim.  of  froBnum^   a  bridle) 
cerebri,  554 

pudeudi,  977 
Fraenum  epiglottidis,  805 

linguae,  805 

of  prepuce,  955 
Free  ribs,  26 

Frontal  {fronSy  the  forehead)  bone,  33 
ossification  of,  67,  70 

lobe  of  cerebrum,  535 

processes  in  embryo,  65 

sinus,  34,  64 

suture,  55,  67 


Fronto-parietal  suture,  54 
Fundus  (the  bottom  of   any  thing)  of 
bladder,  inferior,  944,  946 
superior,  945 
of  gall-bladder,  868 
stomach,  831 
uterus,  9S3 
Fungiform  {fungus^  a  mushroom ;  forma^ 

shanc)  papillae  of  tongue,  807 
Funiculus  (dim.  otfunis^  a  cord)  of  nerve, 

czliv 
Purcula  (dim.  offurcm,  a  fork),  24 
Furrowed  band,  525 

cells  of  epithelium,  ly 
Furrows  of  heart,  303 


Gaertker,  canals  of,  992,  998 
Gkdactophorous  (70^    milk ;    9y»,    I 

carry)  ducts,  1003 
Gall-bladder,  868 

development  of,  879 

structure  of,  878 

varieties  of,  86i5 
Ganglia,  General  Anatomy  of,  czxxii, 
cxli 

structure  of,  cxlii 

connection  of  nerve-fibres  with,  cxlii 

of  auditory  nerve,  cxliz 

of  cardiac  nerves,  699 

cranial,  688 

of  glosso-pharyngeal  nerve,  616 

lumbar,  696 

lymphatic,  clxxzvi 

meseraic,  702 

of  pneumo-gastric  nerve,  618 

sacral,  696 

semilunar,  699 

of  spinal  nerves,  630 
sympathetic  nerves,  clviii,  686 

thoracic,  693 

of  nerves  of  tongue,  812 
vascular  plexuses,  692 
Gangliated  cord,  sympathetic,  686 

cervical  part,  688 

lumbar  part,  696 

sacral  part,  696 

thoracic  part,  693 
Ganglion,  Arnold's,  608 

BochdaleVs,  602 

cervical,  lower,  693 
middle,  692 
upper,  688 

ciliare,  599 

diaphragmatic,  699 

on  facial  nerve,  61 1 

of  fifth  pair,  or  Gasseiian,  596 

geniculate,  61 1 

impar,  693 

intercaroticum,  692 

jugular,  616 

lenticular,  599 

Meckel's,  603 

ophthalmic,  599 

otic,  608,  1057 
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fictruua,  6i6 

■eniUuuare  (sjn.  of  the  ophthalmic 

or  lentioolar  giBglion),  599 
i^Iihf^no- palatine,  603,  1057 
BpUuchiiieo-supruiciialc,  699 
MibiiinxiUary,  009 
thyroid,  692 
orWruiber«,698 
Ganglion-globuEs,  cxxzix 

connection  of  nenres  with,  czlii 
Ganglionic  corpnadea,  cxxxiz 

ncrvoa,  cxxxiii,  clriii 
Gasaerian  ganglion,  596 
Ciaatric   (ya^ni^   the    atomach)  artery, 
409 
nerve,  623 
Gastro<>ncniiua  {ymtmi^  the  belly  :  «nM<Y, 

tlie  leg)  muacle,  283 
Gaatro-colic  (Tomip,  the  stomarh ;  itMAoy, 

the  colon)  omentum,  829 
Gaatro-iluodenal  {yamip,  the  atomach  ; 

duodfHtim)  artery,  408 
Gastro-epiploic  {yamifi,   the   atomach  ; 
epiploon^  the  omentum)  arteries, 
408,  410 
Gastro-hepatic  {ywmiQ^    the    atomach ; 

Vap,  the  liver)  omentum,  827 
Gastro-plirenic    {ymrrif,   the    atomach ; 
i^¥^   the  diaphragm)  ligament, 
829 
Gastro-pnlnionary  (Toimip,  the  atomach; 
ptUmOf  a  lung)  mucous  membrane, 
cxcvi 
Gastro-splenic    {yaarri^,    the    stomach  ; 
av\rip,     the     spleen)    omentum, 
829 
Gelatin,  vi,  Ixxiii,  Ixxviii 
Gelatinous  neiTc-fibres,  cxxxviii 

principles,  vi 
Gemellus  ^twin)  muscle,  269 
Generative  organs,  female,  977 
mole,  952 

development  of,  995 

Genial  (tcvciov,  the  clun)  tubercles,  185 

Genio-hyo-glossus    {ytvtiovy    the    chin ; 

y\ct<raa^  the  tongue)  muscle,   185 

Genio-liyoid  {ywuov,  the  chin  ;  6oct8i}s, 

hyoid  bone)  muscle,  185 
Genital  cord,  996 

nerve-cor|)U8cle8,  cli 
organs,  dissection  of,  1072,  1076 
Genito- crural  nerve,  660 
Genito-urinary  mucous  membrane,  cxcvi 

muscles,  263 
Genu  (a  knee)  of  the  corpus  callosum,  542 
Germinal  matter,  xxiv 
membrane,  15 
spot,  XV,  990 
vesicle,  xv,  990 
Gestation  {gestOf  I  bear  or  carry),  changes 

in  utenis  during,  987 
Gimbeniat's  ligament,  250,  1031 
GingivfP  (gums),  780 
Ginglymus  {yeyyXvfuHy  a  hinge),  120 


Girald^  otf^n  oC  975;  looi 
GlabelU(diiii.  of  ffla^rm,  lem.of  fitk 

smooth),  34 
Glaitds  (fflans,    mn    aeon),    S«cndB 
Genoral  Anatomy  o(  ecxTiii 

acini  ot,  cczxiv 

agminated,  cc 

compound^  ccxxii 

conglobate,  cc 

conglomerate,  ccxxir 

crypts,  ocxzxii 

dncta  of,  cezxr 

envelope  of,  ccxxr 

foUicIea  of,  cczxii 

follicular,  oc 

formation  of,  cczxi 

forms  of,  ccxxii 

lacume  of,  ccxxii 

lobules  of,  ccxxii 

lymphatics  o^  ccxxir 

of  mucous  mcmbraDe,  cc 

multilocular  crypts,  ccxxii 

nerves  of,  ccx^^v 

racemose,  ccxxii 

reservoirs  of,  crxxv 

saccular,  ccxxii 

simple,  ccxxii 

solitary,  cc 

substance  of,  ccxxv 

tubular  com|>ound,  ccxxiv 
simple,  cc 

vessels  of,  ccxxv 
Glands,  ductless.  General  Anatomy  c 
ccxxvi 

enumeration  of,  crxxvi 

structure  of,  ccxxvi 

varieties  of,  ccxxvi 
Gland  or  Glands,  antiprostatic,  963 

arytenoid,  919 

of  Bartholin,  978 

of  bile-ducts,  877 

Brunner's,  849 

buccal,  780 

ceruminous,  744 

coccygeal,  697 

Cowper's,  963,  looi 

dental,  800 

of  Duverney,  978 

epiglottidean,  919 

gastric  lenticular,  837 
tubular,  836 

kidney,  926.     See  Eidn£Y 

labial,  779 

lachrymal,  709 

of  large  intestine,  856 

larvugeal,  91S 

of  laryngeal  pouches,  913 
Littr^,  963 
liver,  862.     See  Livkr 

mammary,  1002 

Meibomian,  707 

molar,  780 

of  mucous  membrane,  c^ 

of  nose,  775 

oesophageal,  823 
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palatine,  Srj 
r.     pancreas,  88i.     See  Pancreaa 

parotid,  814.    See  Parotid 

peptic,  837 

of  Pcyer,  841,  846 

of  pharynx,  £20 

•pineal,  552,  579 

pituitary,  539 

of  prepuce,  955 

prostate,  952    See  Prostate 
anterior,  963 

salivary,  814 
^      sebaceous,  ccxtU 

of  skin,  ccxv 
small  intestine,  845 

solitary,  cc,  849 

.'soblingnal,  817 

submaxillary,  816 

sudoriferous,  ccxvi 

suprarenal,  939 

thymus,  923.    See  Thymus 

thyroid,  920.    See  Thyroid 

of  tongue,  805,  809 

tracheal,  892 

of  Tyson,  955 
urethra,  962 
'  uterine,  985 

W^ffian  (festal),  992 
Glands,  Lymphatic,  General  Anatomy 
of,  clxxxvi 

Descriptive  Anatomy,  486 

axillary,  497 

btodclual,  495 

cardiac,  495 

cervical,  499 

iliac,  490,  491 

inguinal,  489 

intercostal,  495 

lumbar,  491 

mediastinal,  495 

mesenteric,  491 

oesophageal,  495 

poputeal,  489 

sacral,  491 

of  thorax,  495 
Glandula  intcrcarotica,  692 

socia  parotidis,  81^ 
Glanduls  Pacchioni,  567 
'  ceruminosee,  744 

solitariffi  of  the  intestine,  849 
Glans  (an  acorn)  clitoridis,  977 

penis,  955 
Glaser,  fissure  of,  36,  37 
Glenoid  (^Aiyni,  a  shallow  pit  of  a  bone; 
«,         ciSaf,   shape)    cavity  of  scapula, 
76 

fossa  of  temporal  bone^  36,  57 

ligament,  137 
Glisson's  capsule,  867,  870 
Globulin,  xxxiv,  xxxix 

action  of,  in  coagulation,  xlvi 

characters  of,  xxxv 
Globus  major  and  minor  of  the  c[iidi- 
dyrnis,  968 


Glomerulus  (dim.   of  glomus,  a  clue  of 

thread)  of  kidney,  931 
Glosso-epiglottic  {yhmacot   the  tongue ; 

epi^Mtis)  folds  or  frenula,  805 
Glosso-pharyngeal  (yKmcctL,  the  tongue  ; 
^v7|,  the  phaiynx)  nerve, 
519.  589,  615 
ganglia  of,  616 
Glottis  (7Actfrrcf,  a  tongue),  911 
Glateeus   {yXovros,    the    buttock).     8u 

Muscles 
Gluteal  artery,  429 
muscles,  266 
nerve,  667,  673 
Glycogen  {yXvKvs,  sweet  j  ycryow,  I  pro- 
duce), vi 
GoU,  bands  of,  535 
Gomphosis  (yoM^f,  a  nail),  119 
Graafian  vesicles,  989 
Gracilis  (slender)  muscle,  276 
Graham's  researches  on  dialysis,  vi 
Granular  layer  of  dentine,  789 

of  retina,  727 
Granules  (grmnttm,  a  grain),  elementary, iv 
in  blo<>d,  xxxii,  xKii 
in  nerve-substance,  cxl 
in  muscular  fibre,  cxxi 
Gratiblct's  classification  of  cerebral  con- 
volutions, 535 
Grey  matter  of  cerebellum,  527 
of  cerebrum,  559 
medulla  oblongata,  519 
pons  Varolii,  521 
spinal  cord,  509 
Gristle,  Ixxx 
Groin,  anatomy  of,  1018 
Groove,  bicipital,  78 
dental,  79^ 

for  Eustachian  tube,  59 
lachrymal,  46 
musculo-spiral,  79 
mylo-hyoid,  52 
occipital,  37 
scapular,  76 
Growth,  XXV 
Gubemaculum  {guherno,  I  steer  or  guide) 

testis,  1000 
Gullet,  821  • 

Gums,  780 
Gustatory  {jgustOy  I  taste)  cells,  clvi 

nerves,  606 
Guttural  {guUur,  the  throat)  fossa,  59 
Gyri  (^vpas,  a  ring)  of  brain,  53 1 

operti  (coverwl  convolutions),  532 
Gyrus  fomicatus  (arched  convolution), 
^.532,557 

hippocampi  (convolution  of  the  hip- 
pocampus), 533 


Habenula  perforata  (perforated  strip), 

763 
tecta  vel  arcuate  (<v 

strip),  763 
Haemal  (oI/m,  Uood)  1 
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Hraapmrtic  fmlfM,  Wood ;  «ocf«,  I  nalw) 

funrtiiiii  i>f  liTer,  li 
liriiM|H»|»hjrNi»  i9ifta,  blood  ;  c;)#/>AMn9l, 

23 
llainiiitiii   miftm,  l»loo<l<,  xxxif 
Hrmatii'^li^iuliQ,  xxxiv 
lla*iiiutoi(lin    \JtmMUm ;     f*8of,    thape)» 

xxxri 
Hti-iiiin  :a^  blood),  xxxri 
lla-niorrhoidiil  (o^^m,  blood  :  ^,  I  flow) 
urt»»n-.    Sff  Artrry 

nen-e*.    Ste  Neutea 
llairft,  t'cviii 

clH'niiral  nature  of,  rrxT 

cuticle  of,  ccviii 

dt'veloptnrut  of,  ocxii 

distrittution  of,  ccxir 

eiuliii^c  of  oerre-tibreH  in,  cIt 

foIlioI«*s  of,  i^ix 

IfTowth  of,  ccxi 

medulla  or  pith  of,  ecTiii 

muscular  fibros  of,  ccxi 

r^'priNliH^tiou  of,  ccxiv 

root  of,  ccix 

Htem  of,  ccviii 
Halitna  ^breath)  of  Wood,  xlir 
liiiittstrin^  niUHclefl^  270 
Haiuular    prooeas    of    sphenoid    bone, 

41 
Hamulus  (dim.  of  Aamii^,  a  hook)  of  coch- 
lea, 756 
lacbrymalis,  50 
Hand,  iHrnes  of,  8i6 

iH)m)mrt>d  with  foot,  115 
dissection  of,  1065 
Ihiiriie  of,  231 
ligaments  of,  I42 
mnsclcs  of,  225 
nerros  of,  649,  65 1 
ossification  of,  90,  93 
Yessels  of,  301,  393,  397,  400 
Harm  on  ia  (of*^^,  1  tit  together),  1 19 
Haunch,  93 
Havei-sian  canals,  xci 

spaces,  xciii 
Head,  l)<»nes  of,  29 
tli'^seetion  of,  1048 
•         muscles  of,  196 
veins  of,  455 
of  a  1x>ne,  Ixxxviii 
Heart,  297 

apox  of,  302 
arteries  of,  321,  338 
atria  of,  304 

auricles  of,  302,  303,  304 
capacity  of,  322 
development  of,  323 
fibres  of,  317 
left,  311 
right,  308 
septum  of,  309 
position  of,  315 
auricula*  or  auricular  appendiiges  of, 

304 
hone  of,  316 


rsTities  of,  clzr,  J04 

ciMniK  fteDdiDe»  oC  ^0$,  y6^pi 

310 
folumnae  cuiie»  of,  305,  312 
coTering  of,  300 
development  o^  323 
dissection  of,  1067 
eiidocardiiun  of.  3G4 
external  form  o^  302 
fibrous  rings  of,  316 

^  atractunf  of,  316 
fcetial,  323 
foraniiiMi    of.       Se^     Fonuncn  an 

Foramina 
form  of,  ^02 
fossa  oToiia  of,  309 
fumiw,  anriculo-rentricvlar,  303 

longitudinal,  303 
lininff  membrane  of,  304 
lymphatics  of,  497 
muscular  fibres  oif,  cxzri,  317 
nusculi  paiallarea  of,  305,  307,  31c 

pectmati  of,  304,  312 
nerves  of,  321 
orifices  of,  aortic,  313 

auriculo-ventriciuar,  left,  312 
right,  ^08 

positions  of,  315 

pnlmonary,  310 

size  of,  322 

of  venae  cavv^  30S 
position  of,  in  the  chest,  297,  302 

relation  to  surrounding  parts,  297 
septnm,  auricular,  309 
fibres  of,  320 
ventricular,  310 
serous  coat,  external,  300 
sinus  coronary,  310 
venosus,  304 
size  of,  321 
structure  of,  316 

valves  of,  auriculo-ventricnlar,  305 
left,  313 
right,  310 
Eustachian,  309,  325 
mitral  or  bicuspid,  313 
sigmoid,  or  semilunar,  307 
left,  313 
right  310 
Thebesian,  310 
tricuspid,  310 
veins  of,  321,  482 
ventricles,  in  general,  302,  305 
fibres  of,  318 
septum  of,  310 
ventricle  of,  left,  312 

capacity  of,  322 
walls  of,  312 
right,  310 

ca|)acity  of,  322 
walls  of,  310 
weight  of,  321, 
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Hearts,  lymphatic,  cxc 

Heel,  107 

Helicine  (lAi{,  a  spiral)  arteries,  958 

Hclicotrema(iAi{,  a  spiral) ;  rptifui,  a  hole), 

755 
Helix  {iJu^y  a  spiral),  741 

fossa  of,  741 

muscles  of,  742 

process  of,  742 
Hemispheres,  eercl)ellar,  522 

cerebral,  529 
Hemisphere  vesicle,  580 
Hepatic  ( j^o^,  the  liver)  artery,  408,  867, 

.871 
cells,  873 
duct,  867 
nerve,  701 
vein,  474,  871 
blood  of,  xliii 
Hepato-cystic  {h^ap,  the  liver  ;  jrvorif,  a 

bladder)  ducts,  869 
Hernia    {ipvos,    a   branch),    congenital, 
1025 
femoral,  anatomv  of,  103 1,  1080 
coverings  of,  1035 
descent  of,  1034 
diagnosis  of,  1035 
o])eratiou  on,  1036 
infantile,  1026 

inguinal,    deep    parts    involved  in, 
107 1 
diagnosis  of,  1029 
direct  or  internal,  1027 

in  female,  1029 
obliq^ue  or  external,  1025 

in  female,  1026 
operation  for,  1030 
parts  concerned  in,  1018 
sac  of,  1025 
scrotal,  1025 
surgical  anatomy  of  parts  concerned 

in,  1018 
umbilical,  cause  of,  862 
ventro-inguinal,  1027 
Hesselbach,  triangle  of,  1027,  1029 
Hiatus  (an  opening,   from  hio,  v.  n.,  I 
open)  aorticus,  246 
Fallopii,  38,  61 
interosseus,  140 
Highmore,  antrum  of,  46 
Hilus  (or  hilum,  the  mark  or  scar  on  a 
bean)  of  kidney,  927,  928 
of  lymphatic  glands,  clxxxvii 
of  spleen,  883 
Hilns-stroma,  cxxxvii 
Hip-joint,  bones  of,  96,  100 
dissection  of,  1082 
ligaments  of,  151 
movements  of,  153 
muscles  of,  266 
Hippocampi,  fissure  of,  533 

gyrus  (convolution    of   the    hippo- 
campus), 533 
tjienia  (band  of  the  hippocampus), 
544 


Hippocampus  {IwxoKOfi'wos,  from  /inr«f,  a 
horse,  and  ico/xttw,  I  bend,  a  coiled 
sea  animal)  mi^or,  544,  581 
minor,  544,  581 

Hippuric  (iinrof,   a  horse;  •vpot^t  urine) 
acid,  xl,  939 

Histogenetic  (/orot,  a  tissue ;  Ytrrotf,   I 
produce)  molecules,  xxiv 

Histology  {loT0Sf  a  tissue ;   Koy os,   dis- 
course), ii 

Histolytic  (/crros,  a  tissue  ;  Avw,   I  dis- 
solve) molecules,  xxiv 

Homologies  of  upper  and  lower  limbs,  115 
of  vertebrse,  21 

Homology  (6fMs,  the  same;  \»yot^  pro- 
portion), 2 

Uomotypv{ifAosythe  same ;  Tw»of,atype),  2 

Horny  substance  of  teeth,  792 

Horse  shoe  kidnev,  927 

Hnguier,  canal  o^  745 

Humerus  (the  shoulder),  78 
compared  with  femur,  116 
ossification  of,  90 

Humour,  aqueous,  737 

Hunter^s  canal,  294 

Huxley's  layer,  ccxi 

Hyaline  (doAof,  glass)  cartilage,  Ixxxi 
coat  of  hair-follicle,  ccx 

Hyaloiji  (6oA(;j,  glass;  c/8of,  shape) mem- 
brane, 731 

Hydatids  of  Morgagni,  968 

Hydrocele,  coagulation  of  fluid  of,  xxxviii 

Hymen  (6/uifv,  a  membrane),  978 

Hyoglossus  (^ci8i}t,  kyoid  lione ;  y\v<r<raf 
tongue)  muscle,  186 

Hyoid  (w,  the  letter  upsUon;  ^lot^  shape) 
bone,  52, 
development  of,  66,  70,  71 
muscles  of,  183,  191 

Hypochondriac  (^0,  under;  x«»^/»Wi  car- 
tilage) regions,  824 
contents  of,  826 

Hypogastric  (^0,  under  ;    yoffrrip,   the 
stomach)  artery,  328,  420 
nerve,  660 
region,  824 

contents  of  826 

Hypoglossal   (^o,  under ;   -y^awrcro,    the 
ton||rue)  ncrv9,  519,  587,  589,  626 

Hypophysis  (^0,   under ;  ^iw,   I  grow) 
cerebri,  539 

Hypospadias  (6»o,  under  ;  (nra»,   I  draw 
out),  lOOI 

Hyi>othenar  (i>iro,  under ;  9crap,  Uic  palm) 
eminence,  227 

Hypoxanthin  (^0,  under ;  |o»^of,  yellow), 
xl,  cxxviii 


luso-CiECAL  valve,  852 
Jleo-colic  artery,  410 

valve,  852 
Ileum  (fiAw,  I  roll),  48a  See  Intestine, 
small 

position  of,  824 
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Iliac  arteries.    iS^  Akteky 

fossa,  95       ,       ^ 

region,  ronscles  of,  271 
Iliacus  {ilia,  the  flank)  muscle,  271 
llio-aponeurotic  muscle,  273 
llio-i'ostalis  mnscle,  234 
nio-femoral  ligament,  152 
llio-liypogastric  nerve,  660 
IliO'ingttinal  nerve,  660 
Ilio-lumbar  artery,  429 

ligament,  147 
Ilio-pectineal  line,  95 
llio-psoaR  mnsde,  271 
Ilium  {ilia,  the  flanks),  94 

ossiBcation  of,  1 10 
Impressio  coli  on  liver,  865 

renalis  on  liver,  ^$ 
Incisor  foramen,  44,  45 

fissure,  69 

teeth,  781 

eruption  of,  800,  803 
Incisnra  (notch)  of  acetabulum,  96 
.  ethmoidalis,  33 

intei-tragica,  741 

st'milunaris,  76 

of  sternum,  24 
Incus  (an  anvil),  748 

development  of,  66 

ligament  of,  749 
Indicator  muscle,  224 
InTantile  hernia,  1026 
Iiilbicostal  muscles,  243 
Iiifrainaxillary  nerve,  615 
Infraorbital  artery,  357 

canal,  46 

forainon,  45 
Infraspinatus  muscle,  210 
Infraspinous  artery,  373 

fossa,  74 
Infundibnla  (funnels)  of  kitlney,  928 
Infundibulifonn  fascia,  965 
Infundibuluui  of  brain,  539 

of  ethmoid  bone,  43 
heart,  310 
lungs,  900 
Ingrassias,  wings  of,  40 
Inguinal  [ing^uen^  the  groin)  cinal,  963, 
1023 

hernia,  1025.     Se^  Hernia 
Innominate  artery.     See  AuTEitv 

bone,  93 

ossification  of,  1 10 
Inosinic  acid,  cxxviii 
Inosite,  cxxxiv 
Interaccessorii  muscles,  238 
Interarticular  fibro-cartilafj;es    and   liga- 
ments.    Sec  the  various  joints 
Interclavicular  notch,  24 

ligament,  134 
Intercoluiunar  fascia,  965,  1020 
Intercondyloid  fossa,  102 
Intercostal  arteries.     See  Autery 

muscles,  240,  241 

nerves,  65 j 
Intcrlaminar  jilexus.  850 


Interlobular  branches  of  hepatic  arterj, 

873 
Intermaxillary  bone,  70 
Intennctatanol  ligaments,  165 
Intemodia   {inter,    between ;    noduSj    a 

knot),  87 
Interossei     See  Mitscles 
Interosseous  arteries.    See  Artekt 

ligament    See  Ligaments 
Interpeduncular  space,  536 
InterspinaleH  muscles,  238 
Iiiterspinous  ligament,  124 
Intertmnsversales  rauscks,  238 
Intertransverse  ligaments,  125 
Intertrochanteric  line,  loi 
Intertubular  stroma  of  kidney,  938 

substance  of  teeth,  787 
Intervertebral  discs,  121 

foramina,  5 
Intestink,  lai^e,  851 

caecum,  852 

colon,  853 

development  of,  861 

dissection  of,  1073 

divisions  of,  85 1 

epithelium  of,  856 

follicles  of,  856 

glands  of,  856 

length  and  extent  of,  851 

lymphatics  of,  858 

mucous  membrane  of,  855,  858 

muscular  coat  of,  854,  858 

position  of,  825 

rectum,  856.     See  Rectum 

structure  of,  854,  858 

tubuli  of,  856 

valve  of,  852 

vessels  and  nerves  of,  856,  858 
Intestine,  small,  838 

absorbents  of,  850 

areolar  coat  of,  841 

convolutions  of,  840 

crypts  of,  845 

development  of,  861 

dissection  of,  1072 

divisions  of,  838 

duodenum,  839 

eintheliuni  of,  844,  846 

glands  of,  845 

agminntod  or  Peyer's,  846 
Brunner's,  849 
crypts  of  Lieberkiihu,  845 
solitary,  849 

ileum,  840 

jejunum,  840 

Jacteals  of,  844,  847 

length  and  extent  of,  838 

mesentery  of,  838 

mucous  membrane  of,  842 

muscular  coat  of,  841 

nerves  of,  850 

peristaltic  movement  of,  841 

position  of,  824 

serous  coat  of,  841 
.    structure  of,  841 
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Intestine,  ffmHil-^-cofUinned: 

valves  of,  842 

vesselti,  843,  849 

villi  of,  842 
Intracartilaginous  ossilicatioi),  ciii,  cvi 
liiti-alobular  veins,  870,  871 
liitramemhEaiious  OHsificntiou,  ciii 
Involuntary  muscles,  cxxiv 
Iris  (ipij,  a  rainbow),  718 

blood-vessels  of,  723,  726 

nerves  of,  724 

pigmentary  elements  of,  719 

pillars  of,  716 

structure  of,  718 
Iron  in  blood,  xxxiv 
Irritability,  muscular,  cxxix 

duration  after  death,  cxxx 
Is«^hiocavernosu8  muscle,  264 
Iscliio-rectal  fossa,  269,  1043 

region,  1037 
Ischium  {hxi9¥,  the  hip),  96 

ossification  of,  no,  112 
Island  of  Reil,  532,  555 
Isotro])ic  substance  in  muscle,  cxx 
Isthmus  faucium,  90,  779 

of  thyroid  body^  920,  921 
Isthmus  Vieussenii,  309 
Ivory  of  teeth,  785 


Jacob's  membrane,  726 

Jaw,  changes  in  during  dentition,  804 


Keratin  (xepaf,  Horn),  cfixm 
Kerato-cricoid  (iccpof,  a  horn ;   crieaid, 

cartilage)  muscle,  915 
Kerkring,  valves  of,  842 
KiDNKTS,  926 

adipose  capsule  of,  926 

calyces  or  mfundibula  of,  928 

coat  of,  fibrous,  928 

corpuscles    of,     Malpighian,     929, 

930 
coiiical  substance  of,  929 
development  of,  993 
excretory  duct  of,  928 
form  of,  927 

glomeruli  of,  931 
ilus  or  fissure  of,  927,  928 
horseshoe.  927 
intertubular  stroma  of,  938 
lymphatics  of,  495,  938 
medullary  substance  of,  929 
nerves  of,  938 
papillffi  of,  928,  929 
pelvis  of,  928 
position  of,  926 
primitive  or  primordial,  993 
pyramids  of,  Ferrein's,  929 

Malpighi's,  929 
sinus  of,  928 
size  of,  926 

relative,  in  fatus,  994 
structure  of,  928 
surfaces  and  borders  of,  927 
tubuli  of,  929 


»                     %j                                      C3      —                          » r 

lower,  51 

development  of,  70,  71 

convoluted,  330 

looped,  930 

ligaments  of,  132 

origin  and  course  of,  933 

muscles  of,  181 

straight,  930 

upper,  44 

structure  of,  930 

development  of,  69,  71 

varieties  0^  927 

Jejunum  (jVyw7iM5,  empty),  840. .  See  In- 

vessels of,  935 

testine,  small 

distribution  of,  93i»  937 

position  of,  824 

weight  of,  926 

Joint,  ankle,  158 

Knee-joint,  bones  of,  103 

clavicular,  134 

dissection  of,  1085 

crico- thyroid,  909 

ligaments  of,  153 

elbow,  140 

movements  of^  157 

foot,  160 

Knce-x>an,  103 

hand,  142 

Kreatin  (icpfaf,  flesh),  cxxviii,  cxxxiv 

hip,  151 

jaw,  lower,  132 
knee,  153 

Labia  pudendi,  977 

oecipito- vertebral,  125 

migora,  977 

pelvic,  147 

development  of,  looi 

radio-ulnar,  138 

minora,  977 

of  ribs,  128 

Labial  artery,  350 

shoulder,  136 

glands,  779 

vertebral,  121 

Labium  tvmpanicum,  760,  761 
vestibulare,  761 

wrist,  142 

Joints  in  general,  118 

motions  of  bones  in,  120 

complex  structure),  753 

synovial  membranes  of,  cxciii 

development  of,  768 

Jugular  eminence,  31 

membranous,  757 

foramen,  59 

osseous,  753 

•       fossa,  37 

lining  membrane  of,  757 

vein.    See  Vein 

vessels  of,  767 
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I^acerti  of  nmscle,  cxvi 
Lachrymal  api^aiatus,  709 
artery,  360 
bone,  50 

ossification  of,  70,  71 
canals,  709 
gland,  709 
nerve,  597 
sac,  709 
Lacteals  {InCf  milk),  491 

General  Anatomy  of,  xlvii,  clxxxvi 
origin  of,  clxxxvii 
plexuses  of,  in  intestine^  846 
relation  to  villi,  S44 
lactiferous  {laCf   milk ;  ferOy    I  carry) 

ductA,  1003 
Lacnna,  ccxxii 

magna,  963 
Lacuna;  in  bone,  xciv 
formation  of,  ex 
Lacunar  origin  of  lymphatics,  clxzxiii 
Lambdoidal  (A,  the  letter  lambda  ;  ci8«t, 

shape)  suture,  54 
Lamella,  cribriform,  43 
Lamellse  of  bone,  xc^  xcv 
Lamina  of  a  vertebra,  4 

cinerea  (grey  layer),  539 
cribrosa  (a  plate  perforated  like  a 
sieve)  of  sclerotic,  712 
of  temporal  bone,  38 
denticulate,  of  cochlea,  761 
elastic,  of  cornea,  715 
fiisca,  716 
reticularis,  765 
spiral  of  cochlea,  755 
spiralis  membranacea,  760 
spiralis  ossea,  756 
Lamina*  or  plates  ot  vertebrae,  4,  6,  8,  9 
laminated  tubercle,  525 
I^ncisi,  nerves  of,  542 
Lanugo  (wool  or  doi^Ti),  ccxiii 
Larynx  (Aopiry^,  the  larj'iix),  905 
cartilages  of,  905 
arytenoid,  907 
cricoid,  906 
cuneiform,  908 
ossification  of,  919 
Santorini's,  908 
structure  of,  909 
thyroid,  906 
of  Wrisberg,  908 
development  of,  919 
dissection  of,  1058 
glands  of,  913,  918 
growth  of,  919 
interior  of,  910 

ligaments  of,  909.     See  Ligaments 
mucous  membrane  of,  918 
muscles  of,  914 

action  of,  917 
nerves  of,  622,  919 
IK)uches  of,  913 
ventricles  or  sinuses  of,  913 
vessels  of,  348,  371,  919 
vocal  cords  of,  912 


Latissimus  dorsi  muscle,  200 
Laxator  tyin|)ani  muscle,  750 
Layer,  columnar,  of  retina,  727 
^nular,  of  dentine,  789 
mtemuclear  of  retina,  728 
nervous  of  retina,  728 
Leg,  aponeurosis  of,  294 
articulations  of,  158 
bones  of,  103,  105 
dissection  of,  1082,  1084 
muscles  of,  279,  282 
nerves  of,  683 
Lemniscus  (XrifiyiffKos,  a  band),  557 
Lens  (a  lentil),  crystalline,  733 
capsule  of,  733 
changes  in  by  age,  735 
development  of,  737 
fibres  of,  735 
structure  of,  734 
suspensory  ligament  of,  736 
Lenticular  (dim.  from  lens)  follicles  of 
stomach,  837 
ganglion,  599 
Leucin  (Acvicof,  white),  xl,  cxxxiv 
Levator.    See  Muscles 
Lex  progressiis,  clxi  * 
Lieberkiihn's  crypts,  845 
Lienculi  (little  spleens),  884 
Life,  application  of  the  tenu,  vii 
Ligamenta  arcuator,  243 
lata,  986 

subflava,  Ixxvil,  123 
suspensoria,  229 
vkginalia,  213 
L1GAMKNT8  {ligo,  1  bind),  acromio-clavi- 
cular,  134 
of  ankle,  annular,  anterior,  external, 
and  internal,  295 
anterior,  160 
dissection  of,  1085 
extenial  and  internal,  159 
lateral,  159 
posterior,  160 
arytenoid,  909 

astragal o-calcaneal,  external,  161 
interosseous,  160 
posterior,  160 
astragalo-scaphoid,  161 
atlanto-axial,  anterior  and  posterior, 

128 
of  atlas,  transverse,  125 
of  bladder,  false,  945,  947 
true,  945 

anterior,  260,  952 
lateral,  261 
calcaneo-cuboid,  dorsal  or  superior, 
162 
internal  or  interosseous,  162 
inferior,  162 

short  or  deep-seated,  162 
sujjerior,  162 
calcaneo-scaphoid,  external,  interos- 
seous, or  dorsal,  161 
inferior,  or  plantar,  161 
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car()a1,  annular,  anterior  and   pos- 
terior, I44»  231 

dissection  of,  1066 

dorsal,  142,  143 

interosseous,  142,  143 

lateral,  142 

palmar,  142,  143 
carix)-n)ctacarpal,  144 
central  of  spinal  cord,  505 
coccygeal,  147 
of  colon,  854 
conoid,  135 
coracoid,  136 
coraco-acromial,  136 

clavicular,  135 

humeral,  137 
costo-clavicular,  134 

coracoid,  229 

sternal,  130 

transverse,  129 

anterior  or  long,  130 
middle  or  interosseous,  130 
posterior,  129 

verteoral,  128 

xiphoid,  130 
cotyloid,  132 
crico-arytenoid,  910 

thyroid,  909 
crucial,  155 
cruciform,  126 
of  cuboid  bone,  162,  163 
of  cuneiform  bones,  163 
of  elbow,  140 

anterior,  141 

dissection  of,  1066 

lateral,  external  and  internal, 
141 

posterior,  141 
of  Fallopius,  249 

of  fingers  and  toes,  transverse,  296 
of  foot,  160 

dissection  of,  1085 
of  forearm,  138 

dissection  of,  1066 
gastro-phrcnic,  829 
Gimbemat's,  250,  1031 
glenoid,  137 
of  hand,  142 

dissection  of,  1066 
of  hip-joint,  accessory,  152 

capsular,  152 

cotyloid,  152 

dissection  of,  1082 

ilio-femoral,  152 

intorarticular  or  round,  152 

transverse,  152 
hyo-epiglottic,  908 
iho- femoral,  152 

lumbar,  147 
of  incus,  749 
interclavicular,  134 
interspinous,  124 
intertransverse,  125 
intervertebral,  121,  147 


Ligaments — continued. 
of  knee-joint,  153 
capsular,  156 
crucial,  155 
dissection  of,  1085 
lateral,    external  and  internal, 

154 

postenor,  155 

transverse,  156 
of  larynx,  909 
of  leg,  158 
of  liver,  broad,  827,  865 

coronary,  827,  865 

falciform,  827,  865 

round,  827,  865 

suspensory,  827,  865 

triangular,  827,  865 
of  lower  jaw,  132 
of  lower  limb,  151 
of  malleus,  posterior,  750 

sus|>ensory,  749 
metacarpal,  dorsal,  145 

interosseous,  145 

palmar,  145 

of  thumb,  145 
roetacarpo  phalangeal,  145 

anterior,  145 

lateral,  145 
metatarsal,  165 

transverse,  166 
metatarso-phalangeal,  166 
obturator,  150 
occipito-atlantal,  128 

axial,  128 
odontoid,  126 

middle,  127 
orbicular,  138 

of  stapes,  749 
of  ovary,  986,  988 
palpebral,  707 
of  patella,  155 

lateral,  156 
of  pelvis,  147,  1078 
}>critoneal,  826 
peroneo- tibial,  superior,  158 

inferior,  159 

transverse,  159 
of  phalanges,  fingers,  146 

toes,  166 
of  pinna  of  ear,  742 
Poupart's,  249,  1031 
pterygo-maxillary,  176 
pubic,  anterior,  149 

inferior,  150 

posterior,  149 

superior,  149 
pulK)-prostatic,  952 
radio-carpnl,  142 
radio- ulnar,  138 
of  ribs,  128 
sacro- coccygeal,  anterior  and  poste* 

rior,  147 
sacro-iliac,  anterior,  148 

oblique,  148 

posterior,  147 
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LicAMiKTs — eofUihued, 

sacro  sciatic,  anterior,  148 

poatetior,  148 
sacTo-vertebral,  147 
of  scaphoid  bono,  161,  163 
of  scapula,  136 
seapulo-clavicular,  114 
of  shoulder-joint,  136 

dissection  of,  1064 

cajMuIar,  136 

clenoid,  137 
s]>iraT,  761 
of  stapes,  749 
stellate,  128 
of  sternum,  131 
stemo-elavicular,  134 
fctylo-hyoid,  52,  133 
stylo-maxillaryi  133,  197 
subpubic,  150 
supraspinous,  124 
suprascapular,  136 
suspensory,  cr}»talline  lens,  731,736 

liver,  827,  865 

malleus,  749 

of  odontoid  process,  727 

p^nis,  2J7,  955 
talo-scaphoid,  161 
tarsal,  of  eyelid,  707 

of  foot,  160 
tarso-metatarsal,  165 
temporo-maxiUary,  132 
terminal,  of  spinal  cord,  502,  505 
thyro-arytcnoid,  inferior  and  supe- 
rior, 910 
tbyro-epiglottic,  908 
thyro-hyoid,  909 
tibio-fibular,  inferior,  158 

superior,  159 
trapezoid,  135 
of  tympanum.  749 
of  upper  limb,  134 
of  urethra,  triangular,  260,  1040 
of  uterus,  985 

anterior  ond  posterior,  986 

•broad,  986 

round,  986 
vertebral,  122,  124 

dissection  of,  1069 
of  wrist,  142 
yellow  of  spine,  123 
Ligamentum  arcnatum  externum,  244 
arcuatum  internum,  244 
breve,  218 
colli  costai,  130 
cruciatum  cruris,  295 
denticulatum,  566 
latum  pulmonis,  894 
mucosum,  157 
nuchiP,  Ixxvi,  125 
patellre,  155 
pectinatum,  721 
proprium  antcrius,  136 

posterius,  136 
vhomboides,  134 
spiralc,  764 


LiGAMBNTS — continuedi 

suspensorium  (of  bladder),  947 

dentis  (of  the  odontoid  process), 
127 
teres  of  hip-joint,  152 
teres  Uteri,  987 
transversum  cruris,  295 
Ligature  of  the  brachial  artery,  loio 
carotid,  common,  1005 
femoral,  10 15 
iliac,  common,  1012 
extenial,  10 14 
internal,  1014 
subclavian,  1007 
Ligula,  517 

Limb,  lower,  articulations  of,  151 
bones  of,  93 
development  of,  1 10 
dissection  of,  1078 
muscles  of,  266 
veins  of,  475 
upper,  articulations  of,  134^ 
bones  of,  74 
development  of,  88 
dissection  of,  1059 
muscles  of,  198 
veins  of,  465 
Limbs,  homologies  of,  1 14 

relation  to  segments  of  trunk,  117 
limbus  laminae  spiralis,  761,  763 

luteus  of  the  retina,  726 
Line  of  bone,  Ixxjfviii 

curved  of  ilium,  94,  95 
ilio-pectineal,  95,  96      - 
intertrochanteric,  loi 
occipital,  curved,  30,  31 
pectineal,  96 
popliteal,  104 
Linea  alba,  255 
aspera,  101 
splendens,  567 
Linea'  semilunares,  255 

transverse,  255 
Lines  of  enamel,  789 

contour  of  dentine,  788 
Lingual  artery,  348,  812 
Lingula,  42 
Lips,  779 

arteries  ofl  350 
muscles  01,  175 
Liquor  Cotunnii,  757 
Morgagni,  733 

sanguinis,  xxvii,  xxxii,  xxxvii 
semiuis,  975 
Lister's  researches  on  movements  in  pig- 
ment cells,  XX 
on  coagulation  of  blood,  xlvi,  xlvii 
Litbotomv,  1043 
Liver,  862 

accessory,  869 

capillaries  of,  873 

cells  of,  873 

changes  in,  after  birth,  880 

chemical  characters  of,  863 

coats  of,  869 
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Liver — continvied, 
congestion  of,  873 
development  of,  863,  879 
dissection  of,  1074 
ducts  of,  868 

aberrant,  877 
commencement  of,  875 
structure  of,  877 
excretory  apparatus  of,  867 
fissures  of,  864 
fcBtal,  peculiarities  of,  879 
fossse  of,  864 

hiemapoietic  function  of,  li 
ligaments  of,  824,  865 
lobes  of,  864 
lobules  of;  870 
lymphatics  of;  493,  867 
nerves  of,  867 
position  of,  8^24,  865 
size  of,  862 

specific  gravity  of,  863 
structure  of;  869 
surfaces  of,  863 
varieties  in  the,  868 
vessels  of,  867 

distribution  of,  871 
in  the  fcBtus.  880 
weight  of,  863 
Lobe,  bi ventral,  524 

central  of  cerebellum,  525 

of  cerebrum,  535 
curved,  536 
frontal,  535 
fronto-parietal,  536 
maxillary,  65 
occipital,  535,  536 
occipito-temporal,  536 
parietal,  535 
Quadrate,  524 
slender,  524 
subpeduncular,  524 
temporo-sphenoidal,  535 
Lobes  of  cerebellum,  524 
of  cerebrum,  J29 

Gratiolot  s  arraugement  of,  535 
liver,  864 
lung.  895 
prostate,  953 
testis,  969 
thymus  gland,  923 
thvroid  body,  920 
Lobule  of  ear,  741 

of  pneumo-gastric  nerve,  524 
Lobules  of  liver,  870 

of  lun^  898 

Lobuli  testis,  969 

Lobulus  caudatus,  864 

quadratus,  864 

Spi^elii,  864 

Locus  niger,  556,  561 

perforatus  luiticus,  531,  539 
perforatus  postenor,  536 
Lower,  tubercle  of,  310 
Luette  vesicalc  (Fr.,  uvula  of  the  bladder), 
948 


Lumbar  arteries,  417 
ganglia,  696 
region,  417 

contents  of,  417 
plexus,  cxlvi 
vertebrae,  6 
Lmnbr^cales  {Iwnhrictit,  an  earthworm) 

muscles,  219,  287 
LuKos,  894 

air-cells  of,  899 

tubes  of,  $98 

subdivision  of,  900 
capacity  of,  896 
capillaries  of,  902 
changes  at  birUi  in,  904 
colour  of,  897,  905 
development  of,  904 
foBtal,  904 
form  of,  894 
lobes  o^  895 
lobules  of,  898 
lymphatics  of,  496 
nerves  of,  903 
roots  of,  897 
size  and  weight  of,  895 
specific  gravity  of,  897 
structure  of,  898 
surfaces  and  bonlers  of,  895 
texture  of,  897 
vessels  of,  pulmonary,  898 

bronchial,  903 
Lunula  (dim.  of  luna)  of  nails,  ccvi 

of  valves  of  heart,  308 
Lymph  {lympha,  water),  xlviii 

of  blood,  or  liquor  sanguinis,  xxvii 
channels,  clxxxiii.  clxxxviii 
chemical  composition  of;  xlix 
corpuscles,  xlviii 

formation  of,  1 
duct,  right,  488 
plasma  of,  xlviii 
sinus,  clxxxvii 
Lymphatic  system,  General  Anatomy  of, 
clxxxii 
glands,  xlvii,  clxxxvi 

structure  of,  clxxxvi 

vessels  of,  clxxxviii 
hearts,  cxc 
vessels,  xlvii,  clxxxii 

afferent,  clxxxvi,  clxxxix 

in  areolar  tissue,  Ixxiii 

of  bones,  cii 

coats  of,  clxxxiv 

development  of,  cxci 

distribution  of,  clxxxii 

efferent,  clxxxvi,  clxxxix 

lacteal.     See  Lacteals 

lacunar  origin  of,  clxxxiii 

of  mucous  membrane,  cxcviii 

of  muscle,  cxxiii 

orifices  of,  clxxxv 

origin  of,  clxxxii 

plexiform,  clxxxii 

of  serous  membrane,  cxcii 

of  skin,  ecv 
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Lymph ATir  vcRsels-  continufd, 
structure  of,  clxxxiv 
termination  of,  cxc 
valves  of,  clxxxr 
vessels  of,  clxxxiv 
vital  properties  of  clxxxv 
Lymph ATir8,  l)e8cri]>tivc Anatomy  0(486 
of  the  alnlomen,  490,  491 

back,  499 

bladder,  495,  951 

chest,  499 

cranium,  499 

face,  499 

head  and  neck,  499 

heart,  497 

intercostal,  496 

intestines,  lai*ge,  858 

kidneys,  495,  938 

larynx,  919 

limb,  lower,  488,  490 
upper,  497,  498 

liver,  493 

lun^,  496 

cesophagus,  497 

pancreas,  493 

l>el?is,  490 

penis,  490,  959 

]>ia  mater,  564 

])rostate,  954 

rectum,  493,  858 

scrotum,  490,  967 

spleen,  493,  887 

sternum,  496 

stomach,  493,  838 

suprarenal  capsules,  495,  941 

testicle,  495,  975 

thorax,  495 

thymus  glantl,  497,  925 

thyroid  gland,  922 

trunk,  lower  half,  488,  490 

ureter,  495 

uterus,  495,  987 

vulva,  980 
l^ymphoid  {Jympha;  ttJoy,  shape)  tissue, 

cxix,  CO 
Lyra,  547 


Macula  germiuativa  (germinal  spot),  xv, 
990 
lutea  (yellow  spot),  726 
colour  of,  730 
Madder,  effect  of,  on  bone,  cxiii 
Malar  {malUf  the  cheek)  arch,  57 
aitery,  36c 
bono,  49 

ossification  of,  70,  71 
foramina,  49,  56,  57 
nerves,  600 
process,  45 
Malleolar  {mallcoluSy  the  ankle)  arteries, 

449,  450 
Malleolus  (dim.  of  mallcics,  a  hammer  ; 
the  ankle),  external,  105 
internal,  104 


Malleus  (a  hammer),  74£[ 

ligaments  of,  749,  750 

ossification  of,  66 
Malpighimn  corpuscles   of  kidoey,  929, 

930 
of  spleen,  887 
layer  of  skin,  Iv,  ccii 
pyramids  of  kidnev,  929 
Mammary  {mamfnOf  the  breast)  arteiy. 
See  Artkry 
glands,  in  female,  1002 
in  male,  1004 
structure  of,  1003 
varieties  of,  1004 
vessels  and  nerves  o(  10Q4 
veins.     Sec  Veins 
Mantle  of  cerebral  vesicle,  580 
Manubrium  (a  handle)  of  malleus,  748 

of  sternum,  23,  24 
Marrow  of  bone,  c 
I  spinal.     See  Spinal  Cord 

j   Masseter  {iKuraaofAoi^  1  chew)  muscle,  181 
I  Masseteric  {masaeUr)  artery,  356 
I  fascia,  197 

nerve,  605 
Mastoid  (fiaaros,  a  nipple  ;  caSoi,   form) 
artery,  351 
cells,  746 
foramen,  37 
process,  36 
Mastoido-humeral  muscle,  193 
Matrix  of  cartilage,  Ixxxi 
intercellular,  xxiii 
of  nails,  ccvi 
Maxillary  {maxilla,  a  jaw)  artery.     See 
Artery 
bone,  lower,  51 

ossification  of,  70,  71 
upper,  44 

ossification  of,  69,  71 
lobe,  65 

nerves.    See  Nerves 
sinus,  46,  64 
vein,  457 
Meatus  {meOj  I  pass),  Ixxxviii 
auditory,  external,  37,  743 
in  infant,  744 
structure  of,  744 
vessels  and  nerves  of,  744 
intenial,  38,  61 
of  nose,  inferior,  63,  774 
middle,  43,  63,  774 
superior,  43,  63,  774 
urinarius  (urinary  passage)  in  female, 
978,  980 
Meckel's  cartilage,  66,  769 

ganglion,  603 
Median  artery,  369,  391 

basilic  (/SacriAwoj,  royal)  vein,  466, 

467 
cephalic   («rc4>aA97,    the    head)   vein, 

466,  467 
cutaneous  vein,  466,  467 
nerve,  649 
vein,  467 
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Mediastinal  arteries,  374,  402    • 

veins,  454 
Mediastinum  {inedius,  the  middle ;  ato^  I 
stand),  297,  893 

posterior,  dissection  of,  1068 

testis,  969 
Medulla  oblongata,  513,  514 

columns  of,  514 
course  of,  518 

development  of,  577 

fibres  of,  518 

fissures  of,  514 

grey  matter  of,  519 

weight  of,  571 
Medulla  ossium  (marrow  of  bones),  c 

of  hair,  ccviii 

of  tongue,  811 
Medulla  spinalis.     See  Spinal  cord 
Medullary  canal  of  bone,  formation  of, 
cxi 

sheath  of  nerve-fibre,  cxxxvi 

spaces,  cix 

substance  of  encephalon,  555 
of  kidney,  929 

of  lymphatic  glands,  cxxxvii 
McduUated  nerve-fibres,  cxxxv 
Meibomian  glands,  707 
Membrana  basilaris,  760,  763 

fnsca,  711,  723 

granulosa,  990 

Rmitans,  728 

nictitans,  706 

propria,     of    mucous    membranes, 
cxcvii 

pnpillaris,  721,  739 

sacciformis,  139 

of  secreting  glands,  ccxxi,  ccxxiv 

of  skin,  cciii 

tectoria,  761,  767 

tympani,  745 

secondary,  746 

vestibularis,  761 
Membrane,  arachnoid,  565 

basement.     See  Basement  membrane 

of  black  pigment,  718 

of  Bruch,  717 

choroid,  716 

of  CJorti,  761 

costo-coracoid,  229 

crico-thyroid,  909 

of  Demours  or  Descemet,  715 

fenestrated  or  perforated,  clxix 

germinal,  15 

hyaloid,  731 

JacoVs,  726 

limitary,     of    mucous    membrane, 
cxcvii 

limiting,  of  retina,  728 

lining,  of  osseous  labyrinth,  757 
of  tympanum,  751 

Nasmyth*s,  791 

ossification  in,  ciii 

periodontal,  780 

pituitary,  774 

l»reformative.  797 


Membrane — coiUin  ued. 

primary,  of  mucous  membrane,  cxcvii 
pupillary,  721,  739 
of  Reissner,  761,  767 
Schnoiderian,  774 
thyro-hyoid,  909 
Membranes  of  the  brain  aud  spinal 
CORD,  562 
development  of,  581 
mucous,   serous,   &c.     See  Mucous 
and  Serous  Membranes,  &c. 
Membranous  cochlea,  760 
labyrinth,  757 
semicircular  canals,  758 
tube  of  nerve-fibre,  cxicxvi 
vestibule,  757 
Meningeal  arteir.     See  Artkrt 

vein.    See  Vein. 
Meninges  {fi-nyty^,  a  membrane),  562 

development  of,  581 
Menstruation,  uterus  during,  987 
Mental  (mentum^  the  chin)  foramen,  5 1 

nerve,  608 
Mesencephalon  (/uaos,  middle ;  iyKt^oKok, 

the  brain),  577 
Mesenteric  (amo-oj,  middle  ;  ivr^poy^  intes- 
tine) artery,  410.    Su  Abterv 
glands,  491 
plexus,  702 
veins,  481 
Mesentery  {jamos^  middle ;  irrtpw,  intes- 
tine), 824,  826 
development  of,  859 
Mesial  {/jim-os,  middle)  pUne,  2 

plate  in  embryo,  859 
Mesocaecum    {fi9<roSf     middle  ;    ccucum), 

826,  830 
Mesocephalou  (/ico'of,  middle ;  Kf^oA)},  the 

head),  521 
Mesocolon  (fico-ot,   middle ;    iwAor,   the 
colon),  826 
sigmoid,  830 
transverse,  829 
Mesogastrium  ifuvoSf  middle ;    yaarnpf 

the  stomach),  861 
Mesorchium  (/Accot,  middle  ;  Vx<^  &  tes- 
ticle), 965 
Mesorectum  (fwcof,  middle ;  rectum),  8a6 

830,  856 
Metabolic  (/Mra3aAA«,  I   change)  force, 

viii 
Metacarpal  artery,  391,  398 
Metacarpus  (Mf'^a,  beyond ;  leafvos,  the 
wrist),  86 
ligaments  of,  145 
ossification  of,  90,  93 
Metapophysis  (/irro,  beyond ;  apophysU), 

22' 
Metatarsal  artery,  450 
Metatarsus   {fiem,   behind ;  rapaosj   the 
instep),  109 
ligaments  of,  164 
ossification  of,  in,  115 
Metencephalon  (jirra,  behind ;  ^cfoAor,  • 
the  brain),  577* 
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Midriff  (Sax.  midJ,   middle;  hr^f,  the 

belly),  243 
Milk-teeth,  7S4 

Mitml  (jurpa,  a  mitre)  valve,  317 
Modiolus  (the  nave  of  a  wheel),  755,  756 
Molar  {fnola^  a  mill)  glands,  780 
teeth,  783 

eruption  of,  permanent,  803 
temporary,  800 
Molecular  {molecula,  dim.    of  nu>le»^   a 
mass)  base  of  chyle,  xlix 
layer  of  retiua,  728 
theory  of  organisation,  xxv 
Molecules,   histogenetic  and  hlstolytic, 

xxiv 
Moles  camoa  (fleshy  mass),  287 
Monoplasts    (aiovos,    single:    wyeuram,    ] 

form),  XV 
Monro,  foramen  of,  546 
Mens  Veneris,  977 

Morbid  growths,  relation  to  natural  tis- 
sues, xxvii 
Morgagoi,  corpora  or  hydatids  of,  968 
Jdorphological  (m^P^*  form ;  Aoyof ,  dis- 
course) anatomy,  i 
Morsus  diaboli  (devil's  bite),  991 
Motion,  ciliarv,  lix 

of  protoplasm  in  cells,  xix 
Motions  of  bones  in  joints,  120 
Motorial  end-plates  of  nerves,  clvi 

stimuli,  cxxx,  clxii 
Mouth,  779 

muscles  of,  175 
Movements  of  ankle-joint,  160 
clavicular,  136 
of  elbow,  141 
foot,  166 
hand,  146 
hip,  152 
kuee,  157 
lower  jaw,  133 
occipito-vertebral,  128 
of  pelvis,  150 
radius  on  ulna,  140 
ribs,  131 
shoulder,  138 
vertebra,  125 
wrist  and  fiugers,  146 
Muco-albuniiiious  {mucus;  albumen)  sub- 
stance in  fojtus,  Ixxii 
Mucois   MEMBRANE,    General  Anatomy 
of,  cxcv 
alveoli  of,  cc 
attachment  of;  cxcvi 
basement  membrane  of,  cxcvii 
connective  tissue  of,  cxcviii 
corium  of,  cxcvii 
divisions  of,  cxcvi 
epithelium  of.     See  Epithetjum 
fibro-vascular  layer  of,  cxcviii 
folds  and  valves  of,  cxcvi 
gjistro-j)ulmonary,  cxcvi 
gcuito-nrinary,  cxcvi 
glands  of,  cc    Sec  Glands. 
lymphatics  of,  cxcviii 


Mircors  mcmbraks — eenifnn^, 

mammary,  cxcvi 

muscular  tissue  ot,  cxcix 

nerves  of,  cci 

papills  of,  cxcix 

physical  properties  of,  cxcvii 

regeneration  of,  cci 

secretion  of;  cci 

structure  of,  cxcvii 

vessels  of,  cxcviii 

villi  of,  cxcix 
Mucous  membrane  of  intestine,  lai)^^  855 
small,  842 

lachrymal  apparatus,  710 

larynx,  918 

nose,  774 

oesophagus,  822 

palate,  815 

pharynx,  820 

rectum,  858 

seminal  ducts,  974 
vesicles,  974 

stomach,  834 

tongue,  805 

tracliea,  892 

tympanum,  751 

ureters,  943 

urethra,  female,  980 
male,  960,  962 

urinary  bladder,  951 

uterus,  985 

vagina,  982 

vas  deferens,  972 

vulva,  977,  978 
Mucous  tissue,  Ixxvii 
Mucus,  cci 
I   Miilierian  duct,  996 

fibres,  728 
Multimgiilar  bones,  85 
Multicuspidate  {muHiiSy  many ;  aispis^  a 

iwint)  teeth,  783 
Multifiau8(mM7^t«,  many ;  findo^  I  cleave) 

spina;  muscle,  243 
Multilocular,  ccxxii 
Multii>olar  ganglion-globules,  cxl 
Muscle-corpuscles,  cxxi 

juice,  reaction  of,  cxxix 

senim,  cxxviii 
MuscLKs,  involuntary,  cxv,  cxxiv 

voluntary,  cxv 

origin  and  insertion  of,  cxv 

sheaths  of,  cxvi 
Muscles,  Descriptive  Anatomy  of,  cxv 

abdominal,  248 

abductor  brevis  polUcis^  225 

abductor  digiti  minimi  (hand),  227 

abductor  digiti  minimi  (foot),  290 

abductor  indicis,  228 

abductor  loiiffus  poUicts^  223 

abductor  poUicis  (hand),  225 

abductor  i)ollicis  (foot),  289 

accelerator  urinie,  264 

accessorii  orbicularis^  175 

accessorius  ad  ilio-costiilom,  234 

adductor  brevis,  277 
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MvsCLi^—continufd. 

adductor  gracilis,  276 

longua,  276 

magnus,  277 

ossis  metacarjn  digiti  minimi, 
227 

pollicis  manCts,  226 

pollicis  pedis,  290 
anal,  261 
anconeus,  215 

anameus  breviSj  214 
iiUemus,  214 
longuSy  214 
quartua,  215 
aiwmalus,  174 
antitragicus,  743 
of  the  arm,  212 
arytcenoideus  obliquus,  917 
arytenoid,  917 
aryteno-epiglottidean,  917 
attollens  auriculam,  171 
attrahens  auriculam,  171 
auricular,  170 
auricularis,    superior,    anterior,    et 

posterior,  171 
azjgos  uvulae,  190 
of  back,  232 

nerves  of,  684 
hanio-glossus,  186 
biceps  flexor  cruris,  270 

flexor  cubiti,  212 
biventer  cervicis,  237 
brachiaus  inUmuSf  214 
brachialis  anticus,  214 
buccinator  (trumpeter  muscle),  176 
bulbo-cavemosus,  264 
caninus,  175 
eerato-gloasus,  186 
oervicfdis  ascendens,  234 
chondro^lossus,  186 
ciliaris,  of  orbicularis  palpebrarum, 

171,  706 
ciliary,  of  eye-ball,  721 
circumflexas  palati,  191 
coccygeus,  263 
cocnlearis,  764 
complexus,  237 

compressor  kemisphmriitm  bulin,  264 
compressor  naris,  174 

sacculi  laryngis,  914 
compressores  vence  dorsalis  peni9f  264 
constrictor  of  pharynx,  inferior,  188 
middle,  188 
superior,  189 

isthroi  fauciuro,  190 

niethrfe,  265 
coraco-brachialis,  212 
corrugator  supercilii,  173 
crema-ster,  251,  965,  1022 
crico-arytenoiti,  lateral,  915 
crico- arytenoid,  posterior,  914 
crico- thyroid,  914 
crotiiphiUj  181 
rnireus,  276 
ateuliaris  (like  a  hood),  200 


yLvacLFJS -continued. 

deltoid,  208 

depressor  al«  nasi,  174 
anguli  oris,  176 
labii  inferioris,  178 

detrusor  urince,  949 

diaphragm,  243.     5^  D i  a  !•  11 1:  a  < ;  m  . 

diaphragma  oris,  184 

digastric,  18^ 

dilatator  naris  anterior,  1 74 
naris  posterior,  174 
pupillw,  719 

of  ear,  170,  742,  749 

ejaculator  seminis,  264 

epicranial,  169 

erector  clitoridis,  266 
penis,  264 
spinas,  234 

extensor  brevis  digitomm  pe<li.s  282 
carpi  radialis  brevior,  221 
carpi  radialis  longior,  220 
carpi  ulnaris,  223 
coccygiSy  238 
digiti  minimi,  222 
communis  digitorum,  221 
indicia,  224 

longus  digitorum  pedis,  280 
major  pouiciSf  223 
minor  pollicis,  223 
ossis  metacarpi  pollicis,  223 
primi  intemodii  pollicis,  223 
proprius  pollicis,  280 
secundi  internodii  pollicis,  223 

of  eyelids,  171 
face,  ncr\'e8  of,  684 

femoral,  anterior,  273 
internal,  276 
posterior,  270 

flexor  accessorius,  287 

brevis  digiti  minimi  mands,  227 
brevis  digiti  minimi  pedis,  291 
bruvis  digitorum  pedis,  289 
brevis  pollicis  manias,  226 
brevis  pollicis  pedis,  286 
carpi  radialis,  216 
carpi  ulnaris,  217 
digitorum  profundus,  219 
digitorum  sublimis,  217 
longus  digitorum  pedis,  286 
longus  pollicis  mauiis,  220 
longus  pollicis  jiedis,  288 
perforans  digitorum  uiauus,  219 
jterforans  digitoruui  )»edis,  286 
perforatus  digitorum  manus,  2 1 7 
])erforatus  digitomm  pedis,  289 

of  foot,  279 

of  forearm,  215 

frontalis,  169 

gastrocnemius,  283 

gemellus  inferior,  269 
superior,  269 

gcuio-glossus,  185 

genio-nyo-glossus,  18c 

geuio-hyoid,  185 

genito- urinary,  9 
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glntens  niaximna,  266 

medius,  267 

minimus,  268 
gluteal,  266 
grmcilifly  276 
of  great  toe,  289 
Guthrie's,  265 
luunstriDg,  270 
of  hand,  225 
head,  169 
hip,  266 
helicis  major,  742 

minor,  742 
Houston's,  2i64 
hyo-g1o8AU8,  186 
of  h^oid  bone,  183,  191 
of  iliac  region,  271 
iliaeus,  271 
ilioaponeiirotic,  273 
ilio-costalis,  234 
ilio-psoas,  271 
indicator,  224 
infracostal,  243 
infraspuiatus,  210 
intercostal,  external,  240 

internal,  241 
intemns  maUei,  749 
interossei,  of  hainl,  227 

of  foot,  291 
interspinales,  238 
intertransversale^  2^8 
ischio-cavemosus,  264 
of jaw,  181 
keruto-erieoidf  915 
of  larynx,  914 

nerves  of,  684 
latissimus  dorsi,  200 
laxator  tympani  (major  and  minor), 

750 
of  leg,  anterior,  279 

external,  282 

posterior,  282 
levator  an^li  oris,  175 

anguli  scapulse,  203 

ani,  262 

glandule  thyroidea%  921 

labii  inferioris,  178 

labii  superioris,  175 

labii  superioris  altcque  nasi,  174 

menti,  178 

palati,  190 

palpebrsB,  173,  179,  705 

proprius  alse  nasi  anterior,  174 

proprins  alse  nasi  posterior,  174 

prostatffi,  263,  953 
levatores  costarum,  241 

longiorcs  costarum,  242 
llngualiSy  810 

inferior,  810 

superficial  is,  810 
of  lips,  175 
longissimus  dorsi,  235 
longiis  colli,  196 
of  lower  limb,  266 


Muscles  ^continued, 

of  lower  limb,  nerves  o(  686 
Inmbricales  (worm-shaped  muscles), 

219,  287 
masseter  (masticating  muscle),  181 
mastoido-humeral,  193 
of  mouth,  17s 
roultifidus  spine,  238 
mylo-hyoid,  184 
naso-labialis,  174 
of  neck,  flexor,  183 
of  nose,  173 

noto-glossus  (Mrror,  a  back ;  muscle 
of  the  upper  surface  or  dorsum  of 
the  tongue),  810 
oblique,  of  abdomen,  external,  248 
internal,  250 

of  the  ear,  743 

of  eye,  action  of,  501* 
inferior,  180 
superior,  179 
obliquus  capitis  inferior,  239 

superior,  239 
obturator  extemus,  269 

intemus,  269 
occipitalis,  169 
occiplto-fron  talis,  169 
omo-hyoid,  192 
opponens  digiti  minimi,  227 

pollicis,  225 
orbumlaris  IcUua,  171 
orbicularis  oris,  175 

palpebrarum,  171,  706 
of  oroit,  179 

action  of,  180,  501* 

nerves  of,  684 
of  palate,  187 

nerves  of,  684 
palato-glossus,  190 
palato-pharyngeus,  190 
palmaris  brevis,  225 

longus,  217 
pectineus,  276 
pectoralis  major,  203 

minor,  206  ^ 

of  penis,  264  ,    -^ 

of  perinfieum,  261  -   "'^ 
peroneus  brevis,  282 

longus,  282 

tertius,  281 
perpendicularis  extemus  of  tongue, 

811 
of  pharynx,  187 

nerves  of,  684 
plantar,  short,  289 
plantaris,  285 
platysma  myoides,  178 
popliteus,  28s 
pronator  quadra tus,  220 

radii  teres,  215 
psoas  magnus,  272 

parvus,  273 
pterygoid  external,  182 

internal,  181 
I>yramidalifl  nlHlominis,  255 
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Muscles — cofUinued. 
pyramidalis  nasi,  174 
.    pyrifonnis,  268 

quadratus  fenioris,  269 

lumborum,  255 

menti,  178 
quadriceps  extensor  croris^  274 
recti  of  eye,  179 
rectos  abdominis,  243 

capitis  anticus  mi^'or,  196 

capitis  anticus  minor,  196 

ca]>itis  lateralis,  196 

capitis  posticus  mtgor,  239 

capitis  posticus  minor,  239 

femoris,  274 
rectus  HertMlis,  243 
rctrahens  auriculam,  171 
rhomboideus  major,  203 

minor,  202 
of  ribs,  240 

risorius  (laughing  muscle),  176 
rotatores  spins,  238 
aaeci  lackrymaliSy  173 
sacro-eoceygtus  posticus,  238 
sacro-lumbalis,  234 
salpingo-pharyngeus,'  189 
Santorinis,  176 
sartorius  (tailor*s  muscle),  273 
scalenus  anticus,  193 

medius,  195 

posticus,  195 
scapular,  208 
semimembranosus,  271 
semispinalis  colli,  237 

dorsi,  238 
semitendinosus,  271 
serratus  magnus,  207 

posticus  inferior,  233 

posticus  superior,  233 

of  shoulder,  205 

soleus  (muscle  like  a  sole),  284 

sphincter  ani,  external,  262,  26$ 

internal,  261 

oris,  175 

of  pupil,  719 

vaginae,  266 
sphincter  vesicas,  949 
spinalis  cervicis,  238 

dorsi,  235 
splenius,  234 

capitis,  234 

colli,  234 
stapedius,  750 
stemalis  bnUorum,  243 
stemo-cleido-mastoid,  193 
sternohyoid,  191 
stemo- thyroid,  191 
stylo-glossus,  186 
stylo-nyoid,  184 
stylo-hyoidcus  cUter,  184 
stylo-pharyngeus,  189 
subancaneus,  215 
subclavius,  206 
subcostal,  243 
subcrureos,  276 


Muscles —am/inuerf. 
submaxillary,  183 
subscapularis,  208 
supinator  radii  brevis,  223 
longus,  220 
supraspinatus,  2(Si 
temporal,  181 
tensor  palati,  191 

tarsi,  173 

tympani,  749 

vaginae  femoris,  273 
teres  major,  211 

minor,  211 
of  thigh,  266 
thorax,  240 

nerves  of,  685 
thyro-arytenoid,  916 
thyro-epiglottidean,  9 1 7 
thyro-hyoid,  192 
tibialis  anticus,  279 

posticus,  288 
of  tongue,  extrinsic,  185 

intrinsic,  810 
trachelo-mastoid,  235 
tragicus,  743 
transversalis  abdominis,  253 

cervicis,  235 
transversus  anriculse,  743 

pedis,  290 

perinasi,  264,  265 
trapezius,  200 
triangularis  oris,  176 

stemi,  243 
triceps  extensor  cubiti,  214 
trochlearis  (trochlea,  a  pulley),  1 79 
of  tympanum,  749 
upper  limb,  198 
nerves  oi^  685 
of  urethra,  264 
vastus  extemus,  275 

intemus,  276 
Wilson's,  265 
zygomaticus  major,  176 

minor,  176 
Muscular   contractility    or    irritability, 
cxzix 

duration  of,  after  death,  cxxx 

stimuli  of,  cxxx 
current,  cxxix 
rigidity,  cxxxi 
sense,  cxxix 
MugcuLAji  Tissue,  General  Anatomy  of, 
cxv 
blood-vessels  of,  cxxiii 
chemical  composition  o^  cxxviii 
cleavage  into  disks,  cxx 
connection  with  tendons,  cxxi 
corpuscles  of,  cxxi 
cross  stripes  of,  cxvii,  cxix 
development  of,  cxxvi 
fa4icici]li  of,  oxvi,  cxvii 
fibres  of,  striped,  cxvii 
branched,  cxxi 
length  and  ending  0^  crr< 

unstripmi,  cxxir 
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Muscular  Tissue— eon<tnM«rf. 
fibrils  of,  cxviil 
{growth  of,  cxxvii 
interstitial,  granules  of,  cxx 
involuntary,  cxxiv 
lacerti  of,  cxvi 
lymphatics  of,  cxxiii 
myolenima  of,  cxviii 
nenres  ot^  cxxiv 

terminations  of  in,  ch  i 
naclei  of,  cxxi 
physical  properties  of,  cxxix 
plain  or  unstriped,  cxxiv 
regeneration  of,  cxxviii 
■nrcolemma  of,  cxriii 
sarcons  elements  of,  cxix 
sensibility  of,  cxxix 
sheatli  of,  cxvi 
vital  properties  of,  cxxix 
voluntary,  or  striped,  cxv 
Muscular  tissue,  of  arteries,  clxx 
cremasteric,  965 
of  choroid,  721 
dartos,  964 
Fallopian  tubes,  992 
hair-follicles,  ccxi 
heart,  cxxvi,  316 
intestine,  lai^,  853 

small,  841 
iris,  719 
larynx,  914 
lymphatics,  clxxxiv 
mammary  glands,  1004 
mucous  membrane,  cxcix 
nipples,  1002 
(esophagus,  821 
pharynx,  820 
prostate,  954 
rectum,  858 
seminal  ducts,  974 

vesicles,  974 
skin,  cciii 
stomach,  832 
sweat-ducts,  ccxvi 
tongue,  809 
trachea,  891 
urinary  bladder,  948 
uterus,  985 
vagina,  982 
vas  deferens,  972 
veins,  clxxiii 
^  Mnsculi  papillares  of  heart,  305,  307 
J  left  ventricle,  313 

right  ventricle,  308 
pectinati  of  heart,  304 
left  auricle,  312 
right  auricle,  308 
Musculo-cutaneous  nerves,  648,  652,  680 
Musculo- intestinal  layer  in  embryo,  8w 
Musculo-phrcnic     {muscnluSf     muscle ; 
<fi>ri*',  the  diai)hragin)  arter}%  375 
Myentericus  (/xi/y,  a  musole  ;  ivrtpoVf  an 

intestine)  plexus,  851 
Mylohyoid    {fivKn,    a   mill,    the   jaw ; 
hym(f  1>one)  artery,  356 


Mylo-hyoid  groove,  $2 
nerve,  006 
ridge,  51 

Myoides  (AWf,  a  mtiade;   cS»r,  shape). 
See.  Plattsma 

Myolemraa  ijivs,    a    muscle ;    Xc/i^io,  a 
husk,  or  rind),  cxriii 

Myology  {jwSf    a    muscle ;    Xoyos^  dis- 
course), 167 

Myosin  (fius,  a  muscle),  cxxviii 

Myotome  (/ivs,  a  muscle  ;   r^fum,  I  di- 
vide), I 

Myrtiform  {fivprorf  a  myrtle-berry  ;  fcr- 
mOf  shape)  fossa,  45 


Nails,  cc\i 

development  of,  ccviii 

growth  of,  ccvii 

matrix  of,  ccvi 

reproduction  of,  ccviii 

structure  of,  ccvii 
Nares  (nostrils),  anterior,  61 

mucous  membiune  of,  775 

posterior,  59 

septum  of,  61 
Nasal  [nasiu,  the  nose)  bone,  49 
ossification  of,  70,  71 

cartilages,  771 

duct,  709,  710 

fossae,  or  cavities,  61,  773 

mucous  membrane  of,  774 

openings  into,  64,  774 

walls  of,  63 
Nasmyth's  membrane,  791 
Nates  (buttocks)  in  cerebrum,  554 
National  differences  in  skull,  72 
Navicular  {navieul<if   a  small    ship    or 
boat)  bone  of  foot,  108 

of  hand,  84 
Neck,  dissection  of,  1052,  1053 

fasciae  of,  196 

muscles  of,  193,  234 — 240 

veins  of,  455 
Negro,  cause  of  colour  in  skin  of,  bciv 
Nerves,  Cerebrospinal,  General  Ana- 
tomy of,  cxliv 

afferent,  cxxxii 

branching  and  conjunction  of,  cxlv 

cellular  sheath  of,  cxliv 

communication    with    sympathetic, 
clix 

compound,  clxiii 

connection  with  cells,  cxlviii 
nervous  centre,  clxxxWii 
ganglia,  clxxxiii 
grey  matter,  cxlvii 

development  of,  cxliii 

differences  of,  chni 

division  of,  cxlix 

efferent,  cxxxii 

fibres  of,  cxlv 

functions  of,  ix,  clxii 

funiculi  of,  cxliv,  cxlviii 

ganglia  at  roots  of,  cxlix 
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Nerves,  Cembro-spinal— <»iU»nM«rf. 
motor,  cxliii 
moto-sensory,  cxliii 
nerves  of,  cxlvi 
neurilemma  of,  czliv 
origins  of,  cxlvii,  583,  511 
apparent,  cxlvii 
real  or  deep,  cxlvii 
peculiarities  of,  cxlix 
perineurium  of,  cxliv 
plexuses  of,  cxlvi 

course  of  fibres  in,  cxlvi 
regeneration  and  reunion  of^  dxv 
relation  of  sympathetic  to,  clix 
roots  of,  cxlvi 
sensory,  cixiii 

terminations  of,  cl 
sheath  of,  cxlv 
simple,  cixiii 
structure  of,  cxliv 
terminations  of,  cxlix 
in  end-bulbs,  cli 
epithelium,  clvi 
glands,  clvi 
hair-follicles,  civ 
muscle,  clvi 

networks  or  terminal   plex- 
uses, cl 
nose,  civ 

organs  of  special  sense,^  civ 
Pacinian  bodies,  clii 
teeth,  civ 
touch->bodie8,  cU 
vessels  of,  cxlv 
vital  properties  of,  clxU 
Nerves,   Stmfatuetio,   General   Ana- 
tomy of,  clviii 
fibres  of,  clviii 
parts  of,  clviii 
relation  to  cerehro-spinal  nenree, 

clix 
relation  to  roots  of  spinal  nemrea, 

clxi 
structure  of,  clviii 
NsRVEa,  Descriptive  Anatomy  of,  582 
abdominal  of  ilio- hypogastric,  660 
abducent,  586,  589,  610 
accessary,  spinal,  625 

.    obturator,  663 
acromial,  640 
of  arachnoid,  566 
of  arm,  683 

articular  of  shoulder-joint,  644*  646 
of  elbow-joint,  649 
hip-joint,  662,  664,  675 
knee,  663,  665,  676,  679 
temporo-maxLUary  joint,  606 
wrist,  649 
auditory,  587,  589.  615,  758,  763 
auricular,  of  auriculo- temporal,  606 
great,  638 
posterior,  612 
of  pneumogastric,  621 
of  small  occipital,  638 
auriculo-tempora^  606 


NERVES~eon/mtie(2. 
axillary,  645 
buccal,  606 

of  facial,  614 
of  buttock,  683 
cardiac,  lower,  693 

middle,  or  deep,  692 

of  pneumogastric,  623 

upper,  690 
carotid  of  petrous  ganglion,  617 

of  YidiaD,  605 
cavernous  of  peuis,  703 
cerebro- spinal,  582 
cervical,  divisions  of,  anterior,  636 
posterior,  633 

second,  636 

superficial,  638 
corvico-facial,  613 
chorda  tympani,  611 
ciliary,  long,  599 

short,  600 
circumflex  of  arm,  645 
coccygeal,  divisions  o(  anterior,  668 

posterior,  635 
of  Cotunnius,  604 
cranial,  582 
crural,  anterior,  664 

internal,  662 
cutaneous,  of  head,  682 

of  lower  limb,  683 
trunk,  682 
upper  limb,  683 

abdominal,  657 

external,  of  arm,  648 
musculo-spiral,  653 

internal,  of  arm,  646 
musculo-spiral,  652 
perone^d,  680 
of  thigh,  665 

kteral,  of  last  dorsal,  658 

middle,  of  thigh,  665 

of  obturator,  662 

thoracic,  anterior,  657 
lateral,  657 
dental,  anterior,  601 

inferior,  60S 

posterior,  601 
descendens  noni,  626 
diaphragmatic,  640 
di^tric,  613 
digital,  in  foot,  578,  679,  681 

in  hand,  649^  651,  653 

dorsal,  divisions  of,  anterior,  655 

posterior,  624 

first,  655 

of  foot,  681,  683 
hand,  649,  653,  683 

last,  658 

of  penis,  671  • 

dorsi-lumbar,  658 
of  dura  mater,  564 
facial,  587,  589,  610 
of  femoral  arterf,  66# 
frontal,  597 
gastric,  623 
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geinto-cnirml,  660 

glo8iK)-i»h«r>Tigeia,  519,  587,  589,615 
gluteal,  iuferior,  673 

suiterior,  667 
gustatory,  606 
UKmorrhoklal,  inferior^  672,  70J 

superior,  703 
hepatic,  701 
hy|>ogastriCy  660 
hypoglossal,  519,  587,  589,  626 
iliiK?,  660 
ilio-hypogastric,  660 

iDgainal,  660 
incisor,  608 
iufra-maxillary,  615 

orbital,  602 

of  facial,  613 

trochlear,  599 
intercostal,  first,  655 

lower  or  abdoiumal,  657 

upper  or  pectoral,  655 
intercosto-hiimcra],  657 
interosseous  anterior,  651 

]»08terior,  654 
Jacobson*a,  617 
labial,  606 
laclir}'inul,  597 
of  Lancisi,  542 
lar^-ngeal,  622 
«f  leg,  683 
lingual,  of  fiab,  608 

gloaso-pliaryngcal,  618 
oflowerlimb,  683,686 
Inuibar,  iliviHions  of,  posterior,  634 
anterior,  65b 

fifth,  667 
Inmbo-sacral,  669 
malar,  of  facial,  613 

of  orbital,  600 
masseteric,  605 
mastoid,  638 
maxillary,  inferior,  596,  605 

superior,  596,  6qq 
median,  64Q 
mental,  600 
motor  of  eye,  common,  586,  589,  593 

external,  586,  589 
musculo-cutaneons  of  arm,  648 
leg,  680 

sT)iral,  652 
mylo-hyoid,  606 
nasal,  598 


upper,  603 
of  Vidia 


[iian  nerve,  604 
naso-palatino,  604 
obturator,  662 

accessory,  663 
occipital  (of  facial),  612 

great,  634 

small,  638 
oculo-nasal,  598 
fc«ophageal,  623 
olfactory,  583,  589,  592 
ophthalmic,  596,  597 


N  XRTn  -  continued, 
opUc.  580^  589,  59« 
orbital,  600 
OTarian,  704 
palatine,  anterior  or  hargn,  603 

extenial,  603 

posterior  or  smaller,  603 
palmar,  cntaneoos,  €49^  651,  683 
palpebral,  543,  Sy> 
parotid,  606 
pathetic,  586,  589,  594 
of  penis,  683 
of  ^rinsoiD,  683 
penneHl,  670 
peroneal,  679,  680 

communicating;  680 
petrosal,  snperficiaJ^  large>  605 

external,  611 

small,  617 
pharyngeal  of  pnenmo-gutric,  621 

of  glosso- pharyngeal,  617 

of  spheno-palatine  ganglion,  605 

of  sympathetic,  69a 
phrenic,  640 
of  pia  mater,  564 
plimtar,  externa),  679 

internal,  677 
pneumo-gastric,  519,  587,  589,  618 

lobule  of,  524 
popliteal,  external,  679 

internal,  676 
portio  dura,  587,  610 

mollis,  587,  615 
pterygoid,  external,  606 

internal,  606 
pudendal,  inferior,  675 
pudic,  670 

pulmonary,  of  pneumo-gastric,  623 
radial,  653 

recurrent  laryngeal,  622 
renal,  701 

respiratory,  external,  644 
sacral,  divisions  of,  anterior,  668 
posterior,  635  . 

fifth,  668 

fourth,  668 
saphenous,  long,  or  internal,  666 

short,  or  external,  677 
sciatic,  great,  675 

small,  673 
scrotal,  long,  670 
spermatic,  external,  661 
spheno-palatine,  603 
spinal,  628.    See  Spinal  Nerves 

accessory,  519,  587,  589,  625 
splanchnic,  great,  695 

small,  696 

smallest,  696 
sternal,  640 
stylo-hyoid,  613 
suboccipital,  632,  636 
subscapular,  645 
supra-clavicular,  639 

maxilkry,  615 

orbital,  598 
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.   supra-scapula^  644 

trochlear,  597 
temporal,  of  auriculo-temporal,  606 

deep,  605 

of  facial,  613 

of  temporo-tnalar,  600 
t«mporo-facial,  613 

malar,  600 
of  thigh,  683 
thoracic,  anterior,  645 

posterior,  644 
thyroid,  692 
tibial,  anterior,  682 

posterior,  677 
tonnllitic,  618 
trifacial   or   trigeminal,   586,    58^ 

595 

trochlear,  586,  589,  594 
of  trunk,  682,  684 
tympanic,  617 
of  tympanum,  54 
ulnar,  648 

collateral,  61(2 
of  upper  limb,  683,  685 
of  uterus,  704 
vaginal,  704 
of  vas  deferens,  703 

yesiculsB  seminales,  703 
vestibular,  66,  67 
Vidian,  604,  690 
of  Wrisberg,  646 
Nkbv£h,      Sympathetic,      descriptive 

Anatomy  of^  686 
ganglia  oL    Sec  Ganouox 
gangliated  cords  o(  686 
cervical  part,  688 
lumbar  part,  696 
sacral  part,  696 
thoracic  part,  693 
plexuses  of,  698.    8u  Plkxusib 
Nerves  of  areolar  tissue,  Ixxiv 
of  arteries,  clxxi 

auditory  canal,  744 

bone,  cii 

choroid  coat  of  eye,  724 
in  cochlea,  763 
of  conjunctiva,  708 

cornea,  716 

coverings    of    testis    and    cord, 
967 

Fallopian  tubes,  992 

fibrous  tissue,  Ixxvi 

heart,  321 

intestine,  small,  850 
large,  856 

iris,  724 

kidney,  938 

larynx,  919 

liver,  867 

lungs,  903 

mammary  gland,  1004 

mucous  membrane,  cci 

muscle,  cxxiv 

nose,  776 


N«1TBS — eofUinued, 
of  ovaries,  992 
pancreas,  883 
parotid  gland,  816 
penis,  959 
pinna,  743 
pleura,  894 
prostate  ffland,  954 
rectum,  858 
secreting  ^ands,  ccxxv 
in  semicircular  canal,  758 
of  serous  membranes,  cxclil 
spleen,  887 
stomach,  837 
sublingual  gland,  818 
submaxillary  ffland,  817 
suprarenal  bodies,  941 
teeth,  805 
testis,  97c 
thjrmus  gland,  925 
thyroid  body,  922 
tongue,  812 
tonsils,  814 
trachea,  892 
tympanum,  752,  753 
ureters,  943 
urethra,  female,  980 
urinary  bladder,  951 
uterus,  987 
vagina,  982 
veins,  clxxiv 
vulva,  980 
Nkbvb-cells,  or  vesicles,  cxxxix 
of  cerebellum,  ^28 
oerebro-spinal  centre,  czli 
cerebrum,  560,  561 
development  of^  cmv 
of  ganglia,  cxlii 
olfactory,  civ 
of  retina,  728 

spinal  cord,  510 
varieties  of,  cxl 
Nerve-corpuscles,  genital,  cli 
Nerve-eminence,  clvii 
Nerve-fibres,  cxxxv 
afferent,  cxxxii 
axis  of,  cxxxvii 
of  cerebro-spinal  nerves,  cxliv 
gelatinous  or  grey,  cxxxviii 

distribution  in  different  nerves, 

clvii 
in  terminations  of  nerves,  cxlix, 

cl,  cli,  civ,  clvi 
in  sympathetic  nerve,  clviii 
medullated,  cxxxv 
non-meduUated,  cxxxv,  cxxxviii 
white,  appearance  of,  cxxxv 
axis-cylinder  ofj  cxxxvii 
in  cerebellum,  ^29 
in  cerebro-tpinal  nervei^  cxliv 
in  cerebmin. 
oonnectkm 
GxlT' 


devej 


1128 


IKDEX. 


N  BBV  E- KI BRKS —CtA/i/t  K  M«f. 

white,     distribution     iu     different 
nerres,  clrii 
efferent,  clxii 
in  ganglia,  cxlii 
loo|>ed,  cxWi 

in  medulla  oblongata,  518 
medullary  slieath  of,  cxxxvi 
membranous  tube  of,  cxxxvi 
in  plexuses,  cxlvi 
in  pons  Varolii,  521 
primitive  band  of,  cxxxvi 

sheath  of,  cxxxvi 
of  retina,  728 
roots  of  spinal  neryes,  511 
spinal  conl,  509 
in  sympathetic  nerve,  clviii 
terminations  of.     See  Nkrveh, 
CEUKBUo-t*PiNAi^       termina- 
tions of 
varicose,  cxxxvii 
white  substance  of,  cxxxvi 
Nervi  moUcs,  692 

nervoi-um  (nerves  of  nerves),  clxvi 
Nekvous  substance,  cxxxiii 

cells,  corj>uscles,  or  vesicles  of.     See 

Nerve-cells 
of  cerebellum,  527 

microscopic  structure,  528 
of      cerebro-spinal      nerves.       Sec 

Nerves,  Cerebro-swnal 
of  cerebrum,  j^roy,  559 

white,  555 
••hemical  conijiosition  of,  cxxxiii 
fibres  of.     AV.r  Neuve-fibrbb 
ganglia  of.     Sec  Ganc.LIA 
of  medulla  oblongata,  grey,  519 

white,  518 
of  retina,  726 
of  spinal  cord,  gi'oy,  509 

white,  509 
structural  elements  of,  cxxxiv 
of  sym])athetic,  <'lviii 
NEKVors  SYSTEM,  General  Anatomy  of, 
cxxxi 
cerebro-spinal  centre  of,  cxxxii 

nerves  of,  clxxxv 
divisions  or  parts  of,  cxxxii 
functions  of,  cxxxi 
ganglia  of,  cxxxii 
sympathetic  portion  of,  clviii 
vital  properties  of,  clxii 
Nervous  system,  Descriptive  Anatomy 
of,  501 
cerebro-spinal  axis,  501 
cranial  ner\'es,  582 
spinal  nerves,  628 
sympathetic  nerves,  686 
Nervus  abducens,  586,  610 
cardiacus  magnus,  692 
cardiacus  profundus,  692 
cardiacus  superficialis,  690 
crnralis  intenius,  676 
isthiadicus,  675 
ischiadicus  minor,  673 


Kerviu — conlinusiL     ^ 

motor  ocali  ezternns,  586 
motorins  ocoli,  593 
oculo-nasalia,  598 
|>atheticu8,  586,  J94 
perforans  Casserii,  64S 
popliteus  intemuB,  676 
renalis  posterior,  696 
Bplanchnicns  snpremuH,  696 
tibialis  posterior,  676 
trigeminus,  586,  595 
trochlearia,  586,  594 
vagus  ^wandering  nerre),  587,  618 
'   Neoral  (wtvpov,  a  nerve)  cavity,  3 

spines  of  vertebne,  22 
I   Neurapophysis  (rcwpor,  a  nerve  ;  apofky- 
I  9»),  22 

'   Neurilemma  {rtvpor,  a  nerve;  Ac/ifco,  • 
!  peel  or  skin),  cxliv 

peculiarities  of,  cxlix 
1  of  spinal  cord,  564 

I   Neuroglia  {rtupw,  a  nerve ;  yXio,  glneX 
I  cxli,  543 

I    Neurology  (rfi^pw,  a  nerve;  Aoyaf,  dis- 
course), 501 
Neurotome  (vci^r,  a  nerve;    r^/um,  I 

cut),  I 
Nipple,  icx>2 

Nitrogenous  and  non-nitrogenoiu   sub- 
stances, V,  vi 
Nodule  (nodulus,  from   nodus,  a  knot) 

of  cerebellum,  525 
Nodulus  Arantli,  308 
Nodus  eucephali,  521 
Norma  verticalis  (vertical  rule),  73 
Nose,  771 

ahe  of,  772 
cartilages  of,  771 
cavities  of,  61,  773 
constituent  parts  of,  771 
development  of,  778 
fossa)  of,  61,  773 
glands  of,  775 
meatus  of,  43 
mucous  membrane  of,  774 
muscles  of,  173 
nerves  of,  599,  603,  604,  776 
olfactory  region  of,  776 
septum  of,  61,  772 
skiu  of,  771 

vessels   of,   350,  356,  361,  362,  456, 
464,  778 
Notch,  of  acetabulum,  96- 
interclavicular,  24 
jugular,  31 

sacro-sciatic,  gruat  and  small,  96 
scapular,  76 
sigmoid,  52 
supraorbital,  34 
suprascapular,  76 
Notches  of  vertebra*,  4 
Notochord  {wtos,  the   back  ;    x^P^^  a 

string  or  chord),  16 
Notoglossus    (vwrot,    a    back ;    ykuaaa^ 
a  ti^nguo)  muscle,  810 
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Nuck,  canal  of,  965,  987 

congenital  hernia  in,  1026 
Nuclear  {nucleus)  fibres,  Ixxi 

layer  of  retina,  727 
Nuclei  (nticUuSj  a  kernel)  of  blood-cor- 
puscles, xxix,  11 

of  cartilage-cells,  Ixxxi 

of  colourless  blood-corpuscles,  xzzii 

of  connective  tissue-corpuscles,  Ixxiii 

division  of,  xvi 

of  epithelial  cells,  liii 

of  fat  cells,  Ixiii 

free,  xv 

of  grey  matter  in  medulla  oblon- 
gata, 519 

multi]>lication  ol^  xviii 

in  muscle,  cxxi,  cxxiv 

of  ossification,  cxiv 

{Mift  of,  in  nutrition,  xxlii 

of  pigment-cells,  Ixiv 
Nucleolus  (dim.  of  nucleus),  xiii 
Nucleus  (kernel)  of  cells,  xiii 

olivary,  515 

t£enhefonnis  (tape-shaped  nucleus), 
561 
Nutrition  of  textures,  xxiv 

relation  to  secretion,  ccxix 
NymphflB,  977 

development  of,  looi 

Obturator  [obturo,  I  stop  up)  artery,  423 

fascia,  261 

foramen,  93,  96 

ligament  or  membrane,  150 

muscles,  269 

nerve,  662 

accessory,  663 
Occipital  {ocdputf  the  back  of  the  head) 
artery,  351 

bone,  29 

ossification  of,  67,  70 

fissure,  536 

foramen,  29,  61 

fossee,  31 

nerves.    See  Nerves 

protuberances,  30,  31 

ridge,  30 

sinus,  463,  464 
Occipito-atlantal  ligament,  128 
Occipito-axial  ligament,  128 
Occipi to-frontal  aponeurosis,  169 
Occipito- frontalis  muscle,  169 
Occipito-mastoid  suture,  55 
Occipito-panetal  suture,  54 
Odontoid  {oBovs,  gen.  Moirrost  a  tooth ; 
uiotf  shape)  ligament,  126 

process  of  the  axis,  9,  21 
Odoriferous  matters  in  blood,  xli 
(Esophageal  arteries.     See  Aetery 

glands,  823 

nerves,  623 

plexus,  695 
'E-iophagus  {oLt  or  oiVw,  obs.  s  ^cpw,  I 
Iwar ;  ^>ciy,  to  eat),  821 

coats  of,  821 


(Esophagus,  develonment  of,  860 
dilatations  of,  823 
foramen  for,  in  diaphragm,  246 
Olecranon  (^Acni,  the  elbow ;  Kpca^os,  a 

helmet),  82 
Olein  {oleum,  oil),  Ixvii,  cxxxiy 
Olfactory  bulb,  584 
cellJs,  civ,  776 
nerves.     See  Ner>'E8 
membranes  of,  cxlix 
Olivary  {oliva,  an  olive)  bodies,  51$ 
dcvelo])ment  of,  577 
fasciculus,  519 
nucleus,  521 
Omenta,  824,  826 

Omentum  (the  caul)  gastro-colic,  829 
gastro-hepatic,  827 
gastro-splenic,  829 
great,  829 
sac  of,  827 
small,  827 
Omo-hvoid  {wfMs,  the  shoulder;  hyoid, 

\x>ue)  muscle,  192 
Omphalo-enteric  {6fi(p€i\os,  navel ;  im-tpoy, 

intestine)  canal,  859 
Opercula  (coverings,  or  lids)   of  dental 

follicles,  794,  801 
Ophthalmic  (^oAfios,  an  eye)  artery.  See 
Artery 
ganglion,  599 
nerve,  597 
vein,  464 
Opposition,  120 

Optic  nerve,  592.     See  Nerves 
fibres  of,  clvii 
membranes  of,  clxix 
tract,  584 
Ora  serrata  (serrated  border),  725 
.Orbicular  bone,  749 

ligament,  138 
Orbicularis  muscles.     See  Muscleh 
Orbital  arch,  34 

foramina,  34,  57 
Orbits  {orbUa,  a  circle),  56 
dissection  of,  1056 
muscles  of,  179 
nerves  passing  into,  594 
Organ  of  Corti,  760,  761 
structure  of,  764 
enamel,  797 
of  Girald^  973,  lOoi 
of  Kosemaller,  992 
Organic  systems  of  Bichat,  iii 
Organizing  force,  vii 
Organon  adamantine,  797 
Organs  and  textures,  i 
Organs  of  circulation,  297 

development  of,  323 
of  digestion,  779,  823 
generation,  female,  977 
male,  952 
development  of 
mastication  and 
respiimtion,  88^ 
developnii 
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Oroana—  eimlinwd, 

of  senses,  705 
uriuary,  926 

development  of,  992 
Toice,  905 
Orthognathous  (^pdaf,  upright;  yMi^,  a 

jaw)  skuUs,  73 
Os  calcis,  107 

development  of^  ill,  115 

capitatura,  85 

coxae  (the  bone  of  the  hip),  693 

lenticulare,  749 

lingiLT,  52 

magnum,  85 

development  of,  93 

multangulum  majus,  85 

multangulum  minus,  85 

orbiculare,  749 

pectinis,  95 

pectoris,  23 

planum,  43 

imbis,  95 

rotundum,  85 

tincffi  (tench's  mouth),  983 

unguis,  50 

uteri  externum,  983 

uteri  internum,  984 

xi^)hoides,  23 
Ossa  tnquetra  (triangular  bones),  85 
Ossa  Wormiana,  85 
Ossicula  auditiks,  748 

development  0^  66 
Ossific-ation,  cii 

in  cartilage,  cvi 

of  cranial  bones,  67 

intracartilaginous,  ciii,  cvi 

intramembranous,  ciii 

of  lower  limb,  no 

nuclei  of,  cxiv 

of  ribs  and  sternum,  28 

of  upper  limb,  89 

ofvertebrre,  18 
Ossified  cartilage,  xcix 
Osteoblasts  (io-rcoy,  a  bone  ;  /SAcwtoj,  a 

germ),  cv 
Osteodentine   {oartotfj  a  bone ;    dens,  a 

tooth),  792 
Osteogen  (octtcoi',  a  bone ;  76 wow,  I  pro- 
duce), cv,  cix 
Osteology  (irrTcov,  a  bone;    \oyos,    dis- 
course), 2 
Ostium  abdoniinale  of  Fallopian  tube,  991 

uterinum  of  Fallopian  tube,  992 

uteri,  984 
Otic  (owj,  gen.  wroy,  the  ear)  ganglion, 

608,  1057 
Otoconia  (oij,  gen.  orros,  an  ear ;  xorts, 

dust),  757 
Otoliths  (ouj,  gen.  onos,  an  ear ;  \i0os,  a 

stone),  757 
Ovarian  artery.     See  Artery 

nerve,  704 
Ovaries  {ovum,  an  egg),  988 

development  of,  995 

Graafian  vesicles  of,  989 


Or  ARIES— e&ntinued, 

ligaments  of,  986 

nerves  o^  704,  992 

situation  of,  825 

structure  of,  988 

vessels  of^  992 
Ovicapimle,  990 
Oviducts,  991 
Ovula  Nabolhi,  985 
Ovum,  989 

development  of,  990 

production  of  eel U  in,  xy,  xvii 

structure  of,  990 
0wen*8  nomenclature  of  veriebFal  ele- 
ments, 22 


Pacchioni  glandulB,  567 
Pacinian  bodies,  ciii 

discovery  of,  ciii 

distribution  of,  cliii 

end  of  nerve-fibres  in,  clri 

function  of,  civ 

in  skin,  ccvi 

structure  of,  cliii 
Palate,  813 

bone,  46 

ossification  of,  70,  71 

dissection  of^  1058 

hard,  44,  46,  813 

muscles  o^  187 

soft,  189,  813 
Palatine  arteries.    See  Abtult 

canal,  45,  47 

foramen,  45,  47 

glands,  813 

nerves.     See  Nerves 
Palato-glossus  muscle,  190 
Palttto-pharyngeus  muscle,  190 
Palmoe  plicatae,  984 
Palmar  arches,  393,  400 

ligaments,  143 
Palmaris  muscles,  217,  225 
Palj)ebrai  {palpebra^  an  eyelid),  705 
Paljiebml  artery,  362 
Pampiniform    {pampinus,     a     tendril ; 

forma,  shape)  plexus,  975 
Pancreas  {tom,  all ;  Kptas,  flesh),  881 

development  of,  861,  883 

dissection  of,  1073 

duct  of,  883 

head  and  tail  of,  881 

lesser,  881 

position  of,  826,  881 

secretion  of,  883 

structure  of,  882 

varieties  of,  883 

vessels  and  nerves  of,  883 

weight  of,  882 
Pancreatic  artery,  409 

duct,  882 

juice,  883 

plexus,  702 
Pancreatico-duodenal  arteries,  408,  410 
Pancreatin,  883 
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Panniculas  adiposns,  Ijcv,  cciii,  i68 

caroosus,  i68,  179 
Papilla  lachryuialis,  705,  709 
Papillae  of  coiijunctiva,  708 
dental,  793 
of  hair-folUcles,  ccjd 
kidney,  928,  929 
mucous  membrane,  czcix 
cesophageal,  823 
of  skin,  cciv 
of  tongue,  806 

circumvallate  or  large,  806 
conical,  807 
filiform,  807 

fungiform  or  middle-sized,  807 
structure  of,  808 
Pa])illary  stage  of  dentition,  793 
Par  trigeminum,  586 

vagum,  587 
Parapophysis  (v-opo,  beside;  apophytis), 

22 
Parenchyma  {Taptyxvtia^  interstitial  in- 
fusion) of  glands,  ccxxv 
of  liver,  reaction  of,  863 
Parenchymal  tissue,  Ixx 
Parietal  bone,  32 

ossification  of,  67,  70 
suture,  55 
Parieto-mastoid  sutnre,  55 
Pakotid  Gland  (»a^  near ;  o*f,  gen. 
error,  the  ear),  814 
accessory,  815 
duct  of;  816 
structure  of,  e  816 
vessels  and  nerves  of^  816 
Parotid  fascia,  197 
Parovarium  {vapa,  near ;  ovaHwin,  ovary), 

ori^  of,  998 
Pars  ciliaris  retime,  725 

intermedia  of  vestibule,  979 
Patella  (a  dish  or  plate),  103 

ligaments  of,  155 

ossification  of,  115,  116 
Patellar  {patella)  plexus,  667 
Pavement  epithelium,  liii 
Pectineal  {pecUn,  a  name  of  the  pubic 

bone)  line,  96 
Pectineus  muscle,  276 
Pectoral  region,  dissection  of,  106 1 
Pectoralis  muscle,  203,  206  • 

Pedicle  of  vertebrae,  4 
Peduncles  of  cerebellum,  522,  557 
development  of,  577 

of  cerebrum,  536 

development  of,  578 

of  corpus  callosum,  539,  542 

of  pineal  gland,  552 
Pelvic  fascia,  260 

plexus,  703 
Pelvis  (a  basin),  93,  97 

articulations  of,  147 

axis  of,  99 

brim  of,  97 

compared  with  shoulder,  1 16 


Pelvis — etnUinued, 

development  of,  ill,  1 12 

differences  in  the  sexes,  100 

dimensions  of,  100 

dissection  of,  1076 

fasciffi  of,  260 

lower  or  true,  97 

position  of,  98 

upper  or  false,  97 

of  kidney,  928 
Penis,  955 

cor|K)ni  cavernosa  of,  956 

corpus  spongiosum  of,  958 

development  of,  100 1 

glans  of,  955 

nelicine  arteries  o(  958^  959 

integument  of,  955 

ligament,  suspensory,  o^  955 

muscles  of,  204 

nerves  of;  671,  703,  956,  959 

l>repuce  of,  955 

vessels  of,  428,  956,  958,  959 
Penuiform  (penna^   a    feather;  forma, 

shape)  muscles,  cxvU 
Pepsin  (irfWT«#,  I  digest),  v 
Peptic  (ir«»T«#,  I  digest)  glands,  837 
Peifoiiins  muscle,  in  hand,  219 

in  foot,  286 
Perforated  space,  anterior,  539 

posterior,  536 
Perforatus  muscle,  of  hand,  217 

of  foot,  289 
Pericardiac  arteries,  374,  403 
Pericardium    (ircpi,    about;   icc^ia,    the 
heart),  300 

dissection  of,  1067 

vestigial  fold^f,  300 
Perichondrium    (ircpi,    about ;   x^^^^^t 

cartilage),  Ixxxi 
Pericranium  (v«pi,  about ;    Kpaunow,   the 

skull),  169 
Perilymph  («>ffpi,  about ;  lympha,  water), 

«    .      753.  757 

Perimysium  (ircpi,  around;  ftvf,  a  muscle), 

cxvi 
Perinseum    (rcpi,    about ;    y«M»,    I     am 
situated),  blood-vessels  of,  in  re- 
lation to  lithotomy,  1046 
development  of,  looi 
dissection  of,  1037,  1069 
fascia  of,  259,  1039 
muscles  of,  261 
raphe  of,  1038 
Perineal  arteries,  426,  427,  428 
fascia,  259,  1040 
nerve,  670 
Perineurium    (ircpi,    about ;    rcvpor,     a 

nerve),  cxliv 
Periodontal  (ircpi,  about ;  Movt,  a  tooth) 

surface  of  teeth,  791 
Periosteum  {w§^  about ;  bcrtw^  a  bone), 

Ixxxvii,  c 
Peristaltic  (vcpt^raAAM.    I   Mmatrict   or 
narrow)  mo* 
tines,  841 
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Peritoneuii    (v«pi,      tfbout ;    T§am,    I 
stretch),  826 

continuity  of,  traced,  827 

dissection  of,  1072 
at  groin,  IGK24 

folds  of;  826 

fossse  or  pouches  of,  1024 

ligaments  formed  by,  827 

mesenteries  of^  826 

omenta  of,  827,  828 

parietal  and  visceral  portions,  826 

smaller  cavity  of,  827 

structure  of,  826 
Perivascular  canals,  clxxxiii 
Peroneal  (v«poyi},  the  pin  of  a  buckle^ 
the  fibula)  arteries,  444,  445 

bone,  105 

ner\'e,  679,  680 
Peronei  muscles,  281,  282 
Peroneo-tibial  articulation,  158 
Pes  anserinus  (goose's  foot),  61 1 

accessorius,  544 

hippocampi,  544 
Petit,  canal  of,  736 
Petrosal  artery,  752 

nerves  of,  605 

sinus,  463 
Petrous  {rfrpa,  a  rock)  ganglion,  616 

portion  of  the  temporal  bone,  37 
Peyer*s  glands,  841,  846 
Phalanges  {(fmKayl,  a  rank  of  soldiers)  of 
fingers,  87 
articulations  of,  145 
ossification  of,  90,  93 

of  toes,  no 

articulations  of,  166 
ossification  of,  in,  115 
Pharyngeal  artery,  357 

nerves.     See  Nerves 

])lexus,  617,  622,  690 
Pharynx  (<^u7^),  187,  819 

dissection  of,  1058 

glands  of,  820 

mucous  membrane  of,  820 

muscles  of,  187 
Phrenic  (^pijv,  the  diaphragm)  arteries, 
374,  416 

centre,  245 

nerve,  640 
Pia  mater,  564 

development  of,  582 
Pigment,  Ixiii 

chemical  composition  of,  Ixiv 

of  choroid,  718 

iris,  719 

use  of,  Ixv 
Pigment-cells,  movements  in,  xx 
Pillars  of  abdominal  ring,  250,  1019 

fauces,  189 

foniix,  545 

iris,  716 
Pineal  glnnd,  552 

development  of,  579,  580 
Pinna  (a  featlier),  740 

oartihii^e  of,  741 


Pinna— ooiUtnued. 

ligaments  of,  743 

muscles  of,  170^  742 

nerves  and  vessels  o^  743 
Pisiform  (pisum,  a  pea;  forma,  shape) 
bone,  85 

articulations  of;  144 
Pit  of  stomach,  831 
Pith  of  hair,  ccviii 

Pituitary  {pituUa,    phlegm    or    mucus) 
body,  539 

fossa,  39 

membrane  of  nose,  774 
Plantar  {planta,  the  sole  of  the  foot)  ar- 
teries, 446,  447 

fascia,  296 

ligaments,  161 — 166 

nerves,  677.    See  Nerves 
Plantaris  muscle,  285 
Planum    temporale    (temporal    plane), 

32 
Plasma  (ir\ao-(r«,  I  form)  of  blood,  xxvii, 
xxxii 
salts  in,  xli 
of  chyle,  xlix 
of  lymph,  jdviii 
Plastic  (irAao-o-«,  I  form)  force,  viii 
Plate,  central,  of  ethmoid,  42 
mesial,  of  embryo,  859 

of  vomer,  48 
orbital  of  frontal  bone,  33 

of  ethmoid,  43 
palate,  of  palate  bone,  46 

of  superior  maxilla,  44 
tympanic,  37 
of  vertebra,  4 
vertical  of  palate,  47 
Plates,  visceral,  of  embryo,  859 
Platysma  myoides   (irAarvtr/ta,   a   plate, 
from   wKarviWj  I  extend  ;    fws,  a 
muscle  ;  €i5oi,  shape),  178 
Pleura   (irAcvpa,  a  rib  or  side)   costalis, 

893 
pulmonalis,  893 
Pleurae,  892 

dissection  of,  1066 
mediastinum  or  partition  of,  893 
nerves  of,  894 
structure  of,  894 
Pleurai>ophysis  (irAewpa,a8ide;  apophysis), 

22 
Pleuro-peritoneal  cavity,  859 
Plexiform  origin  of  lymphatics,  clxxxii 
Plexuses  of  nerves,  cxlvi 
in  muscle,  clvi 
aortic,  702 
brachial,  641 

branches  of,  643 
cardiac,  690,  698 
carotid,  689 
cavernous,  689,  690 
•cervical,  636 

branches  of,  638 
posterior,  634 
oreliac,  701 
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Plex  uses — continued. 

coroDary,  autenor,  609 

posterior,  699 

of  the  stomach,  701 
cranial,  688 
cystic,  702 
(uaphra^atic,  699 
epigastnc,  699 
gangliosus,  703 
gastro-duodenal,  702 

epiploic,  702 
left,  702 
hepatic,  701 
hypogastric,  702 
infraorbital,  602 
intermesenteric,  702 

inferior,  702 
lumbar,  6^8 

branches  of^  659 
myentericus  (muscnlo-intestlDal 

ploxns),  851 
oesophageal  623 
pancreatic,  702 
patellar,  66^ 
pelvic,  703 

pharyngeal,  617,  622,  690 
preaortic,  695,  698 
prevertebral,  687 
prostatic,  703 
pulmonary,  anterior,  623 

posterior,  623 
pyloric,  702 
renal,  701 
sacral,  669 
solar,  699 
spermatic,  701 
suprarenal,  699 
tonsillar,  618 
tympanic,  617,  752 
vaginal,  704 
vesical,  703 
Plexuses  of  absorbent  vessels,  clxxxii 

interlaminar,  850 
Plexuses  of  veins,  choroid,  460,  548 

of  fourth  ventricle,  526 

of  lateral  ventricle,  543 

of  third  ventricle,  548 
hflemorrhoidal,  479 
ovarian,  474 
pampiniform,  474,  975 
prostatic,  479 
pterygoid,  457 
spermatic,  474 
subperitoneal  arterial,  418 
uterine,  479 
vaginal,  479,  982 
vertebral,  471 
vesical,  478 
Plica  gubematrix  (guiding  fold),  1000 
semilunaris  (semilunar  fold),  705 
Plis  de  passage  (connecting  convolutions 

of  brain),  536 
Pneumogastric     («vci//<Mr,     the     lung ; 
ywmip^  the  stomach)  nerve.     See 
Nerves 


Pomum  Adami  (Adam*s  apple),  906 

Pons  Tarini  (bridge  of  Tarin),  537 

Pons  Varolii  (bridge  of  Varohus),  514, 
521 

Popliteal  {poplesy  the  ham)  space,  dissec- 
tion of,  1079 

Popliteal  artery.    See  Artery 

Popliteus  muscle,  285 

Porta  (gate),  or  portal  fissure,  867 

Portal  canals,  873 

fissure  of  liver,  864 
vein,  479,  867,  873 
blood  of,  xliii 
circulation  in,  clxvi 

Portio  dura,  610 

mollis    of   seventh    cranial    nerve, 
cxlix,  615 

Poms  opticus  (optic  Dore),  726 

Postsphenoid  bone,  08 

Pouch,  recto-vesical,  857 

Pouches,  laryngeal,  913 

Poupart's  ligament,  249 

Preformative  membrane,  797 

Pregnancy,   changes  in  uterus    during, 
987 

Premaxillary  bone,  70 

Premolar  teeth,  782 

Prepuce    (prcepiuium^     the     foreskin), 

955 

development  of,  iqoi 
Presphenoid  bone,  68   ^^ 
Pressure,  effects  of  on  skull,  74 
Prevertebral  fascia,  198 

plexus,  687 
Primary  cerebral  vesicles,  575 
Primitive  band  or  axis  of  nerve-fibre, 
cxxxvi 

groove,  573 
•    kidneys,  993 

sheath  of  nerve-fibre,  cxxxvi 

trace  in  embryo,  15 

vertebrae,  16 
Primordial    {primus^    first ;    ardior,    I 
begin)  cranium,  65 

kidneys,  993 

utricle,  X,  xiii 

in  cartilage,  Ixxxi 

vertebrae,  16 
Process  of  bone,  Ixxxviii 

acromion,  76 

angular  of  frontal  bone,  34 

auditory,  external,  37 

basilar,  29,  31,  59 

clinoid,  posterior,  39 

cochleanform,  38 

coracoid,  76 

coronoid  of  lower  jaw,  52 
ulna,  82 

cuneiform,  43 

ensiform,  23 

falciform,  293 

frontal,  lateral,  6^ 
middle,  6' 

hamular,  41 

of  helix,  74 
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I*rrtcc8ii — eontin  wd, 
malar,  45 
maatoid,  36,  59 
nasal,  46 

external,  65 

in  tenia],  65 
(xlontoicU  9 
olivary,  39 

orbital  of  palate  bone,  47 
pterygoid,  41,  59 
pyramidal,  47 
Hphenoidal,  48 

spinous  of  sphenoid  bone,  40,  59 
styloid  of  temporal  bone,  37,  59 

of  radius,  81 

of  ulna,  83 
supracondyloid,  80 
turbinated,   superior    and    inferior, 

43 
unciuate,  43 
vaginal,  37 
vermiform,  522 
xiphoid,  23 
zygomatic,  36 
Processes,  ciliary,  717 
of  incus,  749 
of  malleus,  748 

mammillary,  of  lumbar  vertebree,  7 
of  vertebra?,  articulating,  4,  6,  7,  8, 
9,  ic^ 
spinous,  4,  6,  8,  10 
transverse,  4,  6,  8,  10 
serial  relations  of^  116 
Processus  a  cerebello  ad  cerebmm,  552, 

554 
a  cerebello  ad  testes,  522 
arciformes,  517 
brevis,  748 

cochlcariformis  (spoon-shaped  pro- 
cess), 38 
cuneatus     (wedge-shaped    process), 

518 
gracilis,  748 

obtusus  of  the  malleus,  748 
reticularis  of  spinal  cord,  511 
vaginalis  periton%i,  965,  1000 
Prognathous  (irpo,   forward ;   yvaOos,    a 

jaw)  skulls,  73 
Promontory  of  sacrum,  10 

of  tympanum,  746 
Pronation  and  pronator  {proniis,  having 

the  face  downw^ard),  228 
Prosencephalon  (irpoj,  before ;  ^«r«^>aXoy, 

the  brain),  577 
Prostate  (wpo,  before;  i<m>/ii,  I  place) 
GLAND,  952 
anterior,  963 
development  of,  looi 
fluid  of,  954 
levator  muscle  of,  953 
stiiicture  of,  954 
surgical  anatomy  of,  1040 
vessels  and  nerves  of,  954 
Prostatic  fluid,  954 
])lexus,  703 


Prostatic  ^eonlinuetL 

portion  of  arcthra,  961 

sinus,  961 
Protoplasm    [wpurt,    first ;   wJioavm,  I 

foiTO),  XV 

movements  of,  six 
Protoplast,  XV,  xxiv 
ProtuDerance,  occipital,  externa],  jo 

internal,  31 
Proximate  constituentii  of  the  body,  5 
Psoas  {^^  the  loin)  moacles,  272,  273 
Pterygoid  (»T«pu{,  a  wing ;  cUm,  shape) 
arteries,  356 
bones,  68 
canal,  42 

foramen  or  canal,  42 
fossa,  41 
muscles,  181 
processes,  41,  59 
Pterygomaxillary  fissure,  57 

ligament,  176 
Pterygo-palatine  artery,  357 

canal,  41 
Pubic  arch,  97 

artery,  424,  434 
articulation,  149 
bone,  95 

ossification  of,  no,  in 
Pubo-prostatic  ligaments,  952 
Pudic  artery.    See  Artery 

nerve,  670 
Pulmonarv  artery.    See  Abtert 
circulation,  clxvi 
plexuses,  623,  903 
Punctum  lachrymale,  709 
Puncture  of  bladder,  1042 
Pupil  of  eye,  718 

form  and  size  of,  719 
membrane  of,  721 
Pyloric  artery,  408 

orifice  of  stomach,  831 
Pylonis  (in/Aftipoj,  a  gate-keeper),  838 
Pyramid  in  cerebellum,  524 
in  thyroid  body,  921 
in  tympanum,  746 
Pyramidal  bone,  84 

process  of  palate  bone,  47 
Pyramidalis  muscle,  25  j 
Pyramids  of  medulla  oblongata,  anterior, 

development  of,  577 
posterior,  516 
of  kidney,  929 
Pyrifonnis  \pyrusy  a  pear;  forma^  shape) 
muscle,  268 

Racemose  (racemiis,  a  cluster  of  grapes) 

glands,  ccxxii 
Radial  arteir,  394 

nerve,  653 
Radio-carpal  articulation,  142 
Radio- ulnar  articulation,  138 
Radius  (a  ray,  or  the  spoke  of  a  wheel), 

80 
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'Radina—eonHnued. 

connection  of,  with  ulna,  158 
ossification  of,  90 
Ramus  (a  branch)  of  iscliium,  96 
of  lower  jaw,  51 
of  pubic  bone,  95 
Ranine  (rana^  a  frog ;    also  a  swelling 

under  the  tongue)  artery,  349 
Raphe  (/ki^,  a  seam ;  from  ^ovrw,  1  sew) 
of  corpus  callosum,  542 
of  medulla  oblongata,  517,  519 
perin«eara,  1038 
pons  Varolii,  521 
scrotum,  964,  looi,  1038 
tongue,  805 
Rathke's  researches  on  the  foetal  heart, 

527 
Receptaculum  chvli,  487,  1075 
Recto-uterine  folds,  986 
Recto- vesical  fascia,  260 
folds,  947 
pouch,  857 
Rectum  {inUslinum  rectum,  the  atraight 
intestine),  856 
dissection  of,  1077 
jKisition  and  course  of^  856 
structure  of,  858 
surgical  anatomy  of,  IQ41 
vessels  and  nerves  of,  858 
Rectus  muscleu    See  Musclrs 
Recurrent  arteries.     See  Aktsby 

nerves.     See  Nerves 
Reflex  movements,  cxxxii 
R^^neration  of  areolar  tissue,  Ixxiv 
of  bone,  cxv 
cartilage,  Izxxv 
fibrous  tissue,  Ixxvi 
hair,  ccxiv 

mucous  membranes,  cci 
muscular  tissue,  cxzviii 
nails,  ccviii 
nerves,  clxv 
pigment,  Ixv 
serous  membranes,  cxciii 
skin,  ccxviii 
textures,  xxvi 
Region,  abdominal^  dissection  o(  1069 
cervical,  dissection  of^  1052 
gluteal,  dissection  of,  1078 
hypogastric,  824 
ischio-rectal,  1037 
sublingual,  dissection  of^  1057 
submaxillary,  dissection  of^  1057 
Reil,  island  of,  532,  534 
Reissner,  membrane  of,  760,  761 
Renal  {ren,  the  kidney)  artery,  414,  935 

plexus,  701 
Rcnes  snccenturiati,  939 
Renovation,  molecular,  xxv 
Reproduction,  i 
Respiration,  organs  of,  888 

movements  of,  246 
Rcstiform  {rest is,  a  cord  ;  forma,  shape) 
bo«lies,  516,  518,  519 
development  of;  577 


Rete  mirabilc,  Iv,  clxviii 

Rete  mucosum,  ceil 

Rete  vasculosnm  testis,  970 

Reticular  tissue,  Ixx,  Ixxix 

Reticulum  (dim.  of  rete,  a  net)  of  nervous 

tissue,  cxli,  511 
Retiform   {rete,    a    net;  forma,  shape) 
connective  tissue,  Ixxix 

of  brain  and  spinal  cord,  cxli 
Retina  (rete,  a  net),  725 

ciliary  part  of,  730 

columnar  layer  of,  727 

connection  of  elements  of,  728 

contents  of  in  yellow  spot,  729 

development  of,  738 

granular  layer  of,  727 

intemuclear  layer  oi,  728 

limiting  membrane  of,  728 

nervous  layer  o^  728 

physical  characters  of,  725 

structure  of,  726 

vessels  of,  729 
Rctinacula  (restraining  bands)  of  ileo- 
csecal  valve,  853 

of  tendons.     See  Annular  Ligaments 
Retrahens  auriculam  muscle,  171 
Retroperitoneal  membrane,  826 
Retzius'  classification  of  skulls,  73 
Rhomboideus  {^ftfios,  a  rhomb,  or  eqni- 
lateral  four-sided  figure  with  ob- 
lique angles;  ciSof,  shape)  muscles, 
major  and  minor,  202 
Ribs,  24 

articulations  of,  128 

cartilages  of,  Ixxxiii 

development  of,  27 
Rigor  mortis,  cxxxi 
Rima  (cleft)  of  pudendum,  977 

glottidis,  910,  912 
Ring,  abdominal,  external,  250,  1019 
internal,  258,  1023 

crural,  258,  1033 
Risorius  (rideo,  I  laugh)  muscle,  176 
Rivini,  ducts  of,  818 
Rods  of  Corti  in  ear,  764 

of  retina,  727 
Rolando,  fissure  of,  in  the  brain,  533 
Root-sheath  of  hair,  ccx 
Rosenmiiller,  organ  of,  992 
Rostrum  (a  beak)  of  corpus  callosum, 
542 

of  sphenoid  bone,  39 
Rotation,  120 
Rotatores  spius,  238 
Rotula  (dim.  of  rda,  a  wheel),  103 
Rugae  (wrinkles)  of  mucous  membrane, 
cxcvi 

of  stomach,  835 
vagina,  981 
Ruysch,  tunic  or  membrane  of,  717 


Sac  of  hernia,  1025,  1035 
lachrymal,  709 
of  omentum,  827 
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5^rca1ar  {aaeeylun,  a  little  bag>  glands, 

ccxxii 
Saccule  of  lar}-nx,  912 

of  vestibule,  757 
Sacculus,  vesical,  951 
Sacral  {sacrtim)  artoriea,  418,  430 

foramina,  11 

nerves,  668 

plexus,  669 
Sacro-iliac  articulation,  147 
Hacro-lumbalis  muscle,  234 
Hacro- sciatic  foramina,  149 

ligaments,  148 
Sacro-vertebral  ligament,  147 
Sacrum   (os  aacrum^  the   sacred  bone; 
because  formerly  offered  in  sacri- 
fices), 10 

articulations  of,  147 

ossification  of,  19,  21 
Sacs  of  milk-teeth,  794,  795 

of  permanent  teeth,  801 
Sagittal  (sagiUaf  an  arrow)  suture,  55 
Saliva.  818 
Salivary  glands,  814 

development  of,  819 
Salivine,  818 

Salpingo-pharyngeus  (o-oA^ryl,  a  trumpet ; 
^opvy^^  the  pharynx)  muscle,  189 
Santorini,  caitilages  of,  908 

fissures  of,  742 
Saphenous    (o-o^i^j,    manifest)    nerve, 
external,  666 

opening,  292 

veins,  475,  476 
Sarcode    (<rop|,    flesh),    contractions  in, 

XX 

Sarcolenima  {trap^^  flesh  ;  Xtfifuif  a  husk), 

cxviii 
Sarcous  elements  of  muscle,  cxix 
Sarkin,  xl,  cxxviii,  cxxxiv 
Sartorius  {mrtovj  a  tailor)  muscle,  273 
Satellite    {satclles,  an  attendant)   veins, 

cxxiii 
Scala  tympani  {scala,  a  stair),  756 

vestibuli,  756 
Scalenus  {aKoKrivoSf  with  unequal  sides) 

muscles,  193,  195 
Scaphoid  (<nca4^,  a  skiff  or  boat ;  ci8oy, 
shape)  bone  of  foot,  108 
ligaments  of,  161,  163 
ossification  of,  115 
bone  of  hand,  84 

ligaments  of,  142 
ossification  of,  93 
Scapula  (probably  =  aKawavr}^  a  spade), 

74 
ligaments  of,  134,  136 
ossification  of,  89,  90  j 

Scapular  artery,  367,  373 
Scapulo-davicular  articulation,  134 
Scarf-skin,  liv,  cci 
Scarpa's  foramina,  45 

triangle,  434 
Schindylesis  ((rxivJi/Acw,  I  split),  1 19 
Schleiden's  views  on  cell-growth,  xix 


Schlemro,  canal  of,  72 1 
Schneiderian  membrane,  774 
Schwann's  views  on  cell-growth,  xix 
Sciatic  (*Vx«or,  the  hip)  artery,  429 

nerves,  673,  675 
Sclerotic  (o-xAiipor,  hard)  coat,  711 

structure  of,  713 
Sclerotome   (aK\ripos,    hard ;     rtpum^     I 

cut),  1 
Scrobiculus  (a  small  pit)  cordis,  824 
Scrotal  hernia,  1025 
Scrotum  (a  hide),  964 

dartos  tunic  o^  257 

development  of^  looi 
Sebaceous  (sebum,  suet)  glands,  rcxvii 

development  of,  ccxviii 
Secondary  deposits  in  cells,  xii 

SECRETIStt  APPARATUS,  CCXix 

cells,  ccxx 

fringes,  ccxxi 
glands,  ccxviii 

membrane,  ccxxi 
Secretion  {secerno^  1  separate),  ccxix 

cell-agency  in,  ccxx 
Segmentation  of  yelk-mass  in  ovum,  xv 
Segments  of  tnink,  i 

relation  of  limbs  to,  1 1 7 
Sella  Turcica  (Turkish  saddle),  39 
Semen,  975 
Semicircular  canals,  754 

membranous,  758 
Semilunar  bone,  84 
Semimembranosus  muscle,  271 
Seminal  granules,  956 

ducts,  974 

vesicles,  973 
Seminiferous  tubes,  969 
Semipenniforra  muscles,  cxvii 
Semispinalis  muscle,  237 
Semitendinosus  muscle,  271 
Sensation,  cxxxii 
Sense,  muscular,  cxxviii,  cxxix 
Senses,  organs  of,  705 
Sensibility  of  muscles,  cxxix 
Sensory  terminal  organs,  cl 
Septa,  intermuscular,  of  arm,  230 

foot,  296 

thigh,  293 
Septula  renum,  929 

Septum  (a  partition,  from  sepiOy  1  he<lge 
in)  of  auditory  ampulla?,  758 

crurale,  1035 

of  heart,  auricular,  309 
development  ol,  323 
fibres  of,  320 
ventricular,  310 

lucidum,  543,  545 

of  medulla  oblongata,  517,  519 

nasa,  771,  772 

of  nose,  osseous,  61 

poctiniforme   (comb  like  partition), 

957 
of  pons  Varolii,  521 
scnjti,  964 
sphenoidal,  39 
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Septum — continusd. 
subarachnoid,  565 
of  tongue,  811 
Serial  hom^ogy,  2 

relation  of  parts  of  vertebrae,  21 
Serolin,  xl 
Seroaity,  zzzix 

Serous  membranes,  General  Anatomy 
of,  cxci 
arrangement  of,  cxci 
epithelium  of,  liii 
fluid  of,  cxciii 
folds  of,  cxci 
inflammation  of,  cxciii 
reparation  of,  cxciii 
structure  and  properties  of,  cxcti 
vessels  and  nerves  of,  cxcii 
Serous  vessels,  clxxx 
Serrated  (j^rro,  a  saw)  suture,  119 
Semtus  muscle.    See  Muscles 
Serum  of  blood,  xxvii,  xxxix 
of  chyle,  xlix 
lymph,  xlviii 
muscle,  cxxviii 
Sesamoid    {ariaafior,    a    kind    of   small 
grain ;  clSof,  shape)  bones  uf 
nngers,  88 
of  toes,  no 
fibro-cartilages,  Ixxxvii 
Sheath  of  arteries,  clxviii 
crural,  293 
of  muscles,  cxvi 
of  nerve-fibre,  medullary,  cxxxvi 

primitive,  cxxxvi 
of  nerves,  common,  cxliv 
of  funiculi,  cxliv 
Sheaths  of  synovial,  cxcv 
Shin-lK>ne,  103 
Sliort  bones,  Ixxxviii 
Shoulder-joint,  bones  of,  74 

compared  with  pelvis,  1 16 
dissection  of,  1064 
ligaments  of,  1^6 
Sigmoid  (Ct  a  form  of  the  letter  aiyfta 
Sigma;  c28of,  shape)  artery,  412 
cavity  Of  ulna,  82 
notch,  lower  jaw,  52 
flexure  of  colon,  854 
valves,  307 
aortic^  313 
pulmonary,  310 
Sinus  (a  hollow)  of  aorta,  335 
iMisilar,  464 
cavernous,  463 

nerves  in,  594 
circular,  463 
circularis  iridis,  721 
coronary,  of  heart,  310,  483 
fulciformis  inferior,  462 
falciformis  superior,  462 
frontal.  34, 64 
of  jugular  vein,  459 
kidncv,  928 

lateral,  462  • 

longitudinal,  inferior,  462 


Sinus —etxfi/iHUMf. 

longitudinal,  superior,  462 
lym^h,  clxxxvii 
maxillary,  46,  64 
'  occipital,  anterior,  464 

I  posterior,  463 

I  pedis,  161 

I  petrosal,  inferior,  463 

superior,  463 
of  portal  vein,  480 
pocularis  (cup-like  sinus),  961 
prostatic,  961 

quartus  or  straight  sinas,  462 
transverse,  462,  464 
uro-genitalis,  995,  100 1 
of  vestibule,  757 
Sinuses,  cranial,  64,  461 
ethmoidal,  64 
frontal,  64 
of  larynx,  913 
maxillary,  46,  64 
sphenoidal,  39,  64 
of  Valsalva,  308 

aortic,  313.  335 

pulmonary,  3I1 
venous,  of  cranium,  461 

confluence  of,  462 

dissection  of,  105 1 
of  veins,  clxxlv 
Skeletok  (ir«rcAA»,  1  dry),  2 

adapted  to  erect  posture,  117 
Skin,  General  Anatomy  of,  cci 
basement,  membrane  of,  cctii 
chemical  composition  of,  ccvi 
cuticle.    See  Cuticle 
cutis  vera,  derma,  or  corium,  rciii 
development  of,  ccvi 
epidermis,  cci 
functions  of,  ocxviii 
furrows  of,  cciv 
glands  of^  sebaceous,  ccxvii 

sudoriferous,  ccxvi 
lymphatics  of,  ccv 
Malpighian  lajer  of,  ccii 
nerves  of,  ccvi 
papiUflp  of,  cciv 
pigment  of^  ccii 
reproduction  of,  ccxviii 
rete  mucasum  of,  ccii 
structure  of,  cciii 
thickness  of,  cciv 
true,  cciii 
vessels  of,  ccv 
vital  properties  of,  ccxviii 
Skull,  anterior  region  of,  55 
base  of,  external,  59 

internal,  61 
bones  of,  29 

analogy  with  vcrtobni»,  94 
development  of,  64 
external  surface,  55 
forms  of,  72 
fossse  of,  61 

general  confomiattuii  of«  SS 
internal  surface,  60 
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internal  fossas  of,  6i 
lateral  region  of,  57 
mnaoles  of,  169 
superior  region  of,  55 
sutures  of,  53 
vertebral  theory  of,  71 
Smegma  pneputii,  955 
Scemmering's     clasKilication    of  cranial 

nerres,  582 
Bolar  («>/,  the  sun)  plezos,  699 
Soleus  {aolea,  a  nanaal,  or  sole  of  a  shoe, 

also  a  sole  fish),  284 
Somatome  (o-wfio,  a  boby  ;  tfumf  I  cut),  i 
Space,  perforated,  anterior,  539 

posterior,  536 
Spaces,  Haversian,  of  bone,  zciii 
SrEBMATic  cord,  coverings  of,  965,  1023 
vessels  and  nerves 

^^'^67,,       . 
relation    to     mgninal    hernia, 

1025,  1027,  1029 
structure  of,  1023 
fascia,  965 
filaments,  976 
Spermatic  artery,  914,  975 
Spermatozoa    {trnpfta   seed ;    Ctfot^,    an 

animal),  975,  976 
Sphenoid  (o-^r,  a  wedge;  ctSor,  shape) 
bone,  38 
ossification  of,  68 
Sphenoidal  fissure,  41,  57,  61 
process  of  palate  bone,  48 
septum,  39 
sinus,  39,  64 
spongy  bones,  39,  40^  69 
Spheno-maxiUary  fissure,  57 

fossa,  57 
Splieno- palatine  artery,  357 
foramen,  48,  58,  63 
ganglion,  603,  1057 
Spheno-parietal  suture,  55 
Spheroidal  epithelium,  liii,  Iviii 
Sphincter  (o-^ittw,   I  blind)   of  rectum 
external,  262 
internal,  859 
oris,  175 
of  pupil,  719 
vaginae,  266,  932 
vesica?,  949 
Spigelius,  lobule  of,  864 
Spinal  cord,  Descriptive  Anatomy  of, 
502 
blood-vessels  of,  567 
cells  of  grey  matter  in,  510 
central  canal  of,  508 
ligament  of,  503 
columns  of,  506 

course  of  fibres  in,  511 
commissures  of,  507 
connective  tissue  of,  510 
development  of,  574 
dissection  of,  106 1 
fissures  of,  506 
grey  matter  of,  509 


Spinal  coKD—caniinueiL 

length  and  form  of,  504 

ligaments  of,  503,  566 

membranes  of,  502,  565,  564 

minute  structure  o^  509 

origin  of  nerves  from,  511 

sections  of,  511 

vesicular  tract  of,  510 

weight  of,  572 
Spinal  arteries.     See  ARTERncs 
Spinal  nerves,  628.     Ses  NsRYKft 

divisions  of,  anterior,  635 
posterior,  632 

roots  of,  030 
Spinales.    See  Muscles 
Spine.    See  Vertebral  Coltmui 
Spine,  ethmoidal,  39 

hssmal,  23 

of  ilium,   anterior    «nd    posterio 

94 
ischium,  96 

nasal,  34,  45 

neural,  22 

occipital,  30 

of  OS  pubis,  95 
scapula,  75 
tibia,  103 
Splanchnic  nerves,  695,  696 
Splanchnology  (inrKayx'^  bowel ;  Xoym 

discourse),  779 
Spleen  (^irAiir),  883 

accessory,  884 

coats  of,  884 

corpuscles  of,  887 

development  of,  888 

dissection  of,  1074 

hilus  or  fissure  of,  883 

lymphatics  of,  887 

nerves  of,  887 

position  of,  824,  883 

pulp  of,  886 

size  and  weight  of,  884 

structure  of,  884 

trabecule  of,  884 

vessels  of,  408,  886 
Splenculi  (little  spleens),  884 
Splenic  arteries,  418,  886 

flexure  of  colon,  854 
Splenius  {sple7iiumf  a  pad)  muscle,  234 
Spongy  bones,  ethmoioal,  43 
inferior,  50,  70 
sphenoidal,  39,  40,  69 

cartilages,  Ixxxvi 

structure  of  bone,  xc 
Spot,  germinal,  of  ovum,  xv,  990 
Squamous    {sqtiama,     a    scale)    suture, 

119 
Stapedius  (stapes)  muscle,  751 
Stapes  (a  stirrup),  749 

development  of,  66 
Stearin  {ar«w,  tallow),  Ixvii 
Stellulae  of  Verheyen,  937 
Stenson,  duct  of,  816 

foramina  of,  45 
Stenial  arter}%  374 
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Sterno-clavicular  aiilciilation,  134 
Stenio-hyoid  muscle,  191 
Sterno-inastoid  artery,  351 

muscle,  193 
Stemo-thyroid  rau^^le,  191 
Stimuli  of  muscular  contraction,  cxV|Cxxx 
Stomach,  830 

alveoli  of,  83^ 

changes  in  colour  of,  after  death,  834 

coats  of,  832 

connections  of,  831 

development  of,  560 

dimensions  of,  831 

dissection  of,  1073 

epithelium  of,  837 

follicles  of,  837 

glands  of,  836 

lymphatics  of,  838 

mucous  membrane  of,  834 

muscular  coat  o^  832 

nerves  of,  838 

position  of,  826,  830 

pylorus,  838 

rugae  of,  835 

shape  of,  831 

structore  o?i  832 

tubules  of,  835 

vessels  of,  407,  837 
Stratified  epithelium,  liv 
Stratum  ba(;illorum  (layer  of  rods),  727 

ferrugineum    (rust-coloured    layer), 
cxlviil 
Stria  cornea  (the  horny  streak),  550 

vascularis,  768 
StriflB  longitudimiles,  542 
Striated  layers  of  arteries,  clxix 
Stripes,  cross,  of  muscle,  cxvii 

cause  of,  cxix 
Stroma  (irrpw/io,  a  bed),  hilus-,  of  lym- . 
phatic  glands,  clxxzrii 

intertubular,  of  kidney,  938 

of  ovaries,  989 

of  suprarenal  bodies,  939,  941 
Structural  elements  of  the  body,  iv 
Stylo-glossus  muscle,  186 
Stylo-hyoid  ligament^  133 

muscle,  184 
Styloid  (oTvAor,  a  style  or  pen ;    tUiot, 

shape)  process,  37,  59 
Stylo-mastoid  artery,  353,  752,  768 
Stylo-maxillary  ligament,  133,  197 
Sl^lo-pharyngeus  muscle,  187 
Subarachnoiif  fluid,  566 

space,  565 
Subclavian  artery.    See  Artery 
Snbcrureus  muscle,  276 
Sublingual  artery,  348,  349,  818 

gland,  817 
Sublobular  veins  of  liver,  870 
Sabmazillarv  ganglion,  609 

gland,  816 

roussles,  183 
Submental  artery,  350,  351,  818 
Submucous  coat  of  intestines,  841 
Saboccipital  nerve,  632 


Subperitoneal  layer  of  aYeolar  tissue,  826 
Subscapular  arteries,  373,  379 
fossa,  74 
nerve,  645 
Substantia  cinerea  gelatinosa,  507,  5 1 ) 

spongiosa,  508 
Sudoriferous  glands,  ccxvi^ 
development  of,  ccxvii 
Sulci  (furrows)  in  brain,  531 
Sulcus  frontalis,  35     . 

spiralis,  761 
Superciliary  ridge,  33 
Supination  {mpinus,  lying  on  th«  lKvck\ 

muscles  of,  228 
Supinator  muscles,  220,  223 
Supra-acromial  artery,  373 
Supracondyloid  eminence,  79 
Supramaxillary  nerve,  615 
Supraorbital  artery,  360 
foramen,  34,  56,  57 
nerve,  598 
Suprarenal  bodies,  939    * 
accessory,  942 
cortical  part  of,  939 
development  of,  994 
function  of,  942 
mcdullanr  part  of,  940 
nerves  of,  941 
size  and  weight  of,  939 
stroma  of,  939,  941 
vessels  of,  941 
Suprarenal  artery,  413 

plexus,  699 
Suprascapular  artery,  366,  371 

nerve,  644 
Snpraspinatus  muscle,  209 
Supraspinous  fossa,  74 
Supratrochlear  nerve,  597 
Sural  {sura,  the  calf)  artery,  442 
Surgical  anatomy,  1005 
of  arteries,  brachial,  loio 
carotid,  common,  1005 
epigastric,  1023 
iliac,  common,  1012 
external,  1014 
internal,   1014 
femoral,  1015 
subclavian,  1007 
ischio-rectal  fossee,  1043 
hernia,  femoral,  1031 

inguinal,  1018,  1025 
perinseum,  1037 
peritoneum,  at  groin,  1022 
Sustentacular  {stutetUaculum,  a  support) 

connective  tissue,  Ixxix 
Sustentaculum  tali  (the  support  of  the 

astragalus),  107 
Suture  {sulura^  a  seam),  forms  of,  119 
coronal,  54 
frontal,  55,  67 
fronto-parietal,  54 
lambdoidal,  54 
occipito-mastoid,  55 
occipito-parietal,  54 
parietal,  55 
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{wneto-maMtaid,  55 

MKitUl.  55 

8pii«*n(»-|iarietol,  55 

•({ujuuoua,  5^ 

tcmp<)ra-|MUietal,  55 
Sweat-gUutii,  ccxy'i 
K]^l▼iu^  a4Ui>(lu(*t  of,  525,  ^50 

fiNAnro  of,  530.    i&frtf  FiHMire 

reutricle  of,  545 
SyiBimthetic  uono     Sfx  Nrrvb,  syvpa- 

TIIKTIO 

Sjipphybis  (ovr,  with,  together ;  fwm,  I 
grow)  of  lower  jaw,  51 
pubic,  95,  103,  149 
•acro-iliac,  147 
STnnrthroais  (0i;t,  with,  together  ;iifitff>or, 

a  joint),  119 
Syiiolirondntsis  {avt^,  with,  toother ;  x^^ 

9pos,  cartilage),  sacro-iliac,  147 
S3'no8to8is  ,ffvifj  with,  togetlier ;  icrtop,  a 

boue),*73 
Synovia  (avr,  with  ;  iiaw,  an  egg),  cxcy 
Synovial  bursie,  cxciv 
ca]i8ule8,  czciii 
fluid,  cxcv 

folds  or  fringes,  cxriv 
luembranes,  cxciii 
of  ankle,   160 
articular,  czciii 
of  atlas,  125 
of  axia,  ia6 
bursal,  cxciv 
carpal,  144 
costo-stemal,  130 
cost  o- vertebral,  129 
of  elbow-joint,  141 
of  hip,  152 
iutorvertebral,  122 
of  knee-joint,  156 
of  lower  jaw,  IJ3 
metacarpal,  146 
metatarsal,   166 
peroneo-tibial,  158,  159 
radio-carpal,  142 
radio-nlnar,  139 
of  ribs,  129 
sacro-vertcbral,  147, 
scapulo- clavicular,  135 
of  shoulder-joint,  137 
stenio-clavicular,  134 
tarsal,  162,  163,  164 
tarso-metatarsal,  165 
vaginal,  cxcv 

of  vertebra,  articulating,  123 
vesicular,  cxciv 
vessels  of,  cxciv 
sheaths,  cxcv 
Syntonin     (avy,     together ;      Tftiw,     I 

stretch),  ccxxviii 
Systemic  circulation,  clxvi 

vessels,  332 
Systems,  organic,  iii 

Tables  of  skull,  60 


Tabnlarbonei,  IxxxrlH 

epithelium,  liii 
TMtiM  {laettu,    toucfa)    oorposclffli  eii 
ocvi 
papilUs,  ceri 
Tenia  (tbimo,  a  buid  or  ribbon)  mm- 

circolaiia,  543,  550 
Tenia  hippocampi,  544,  546 
Talo-calcanaal   (taiu^    tho    AstTMgalas; 
ealeaneum,   heel -bone)   ligammu 
160 
Talo-acaphoid    (teltu,     the    Mtmgalos: 

teajihoid)  ligament,  161 
Tains  (a  die),  107.    Sm  Astn^os 
Tapetmn  (a  carpet),  718 
Tarsal  {tarsut,  the  cartilage  snpportinj; 

the  eye)  cartilages  706 
Tarso-metatarBal  articulations,  164 
Tarsus  (rc^ivot,  the  upper  aaIfiM^e  c>f  tltc 
foot),  106 
compared  with  carpna,  115 
ligaments  of,  164 
ossification  of,  iii,  115 
Tauro-cholic    (taurin   [ravpot,    a  hnllj; 

X«Ai|,  bile)  acid,  879 
Taxia  (to^ij,   an  ar*anging)   in  femoni 
hernia,  1036 
inguinal  hernia,  1030 
Teeth,  780 

arrangement  in  jaw%  783 

bicuspid,  782 

canine,  781 

cavity  of,  785 

cement  of,  791 

formation  of,  799 

changes  in  jaw  diuring  growth   of, 

804 
characters  of,  general,  780 
classification  of,  780 
crusta  petrosa  of,  791 
cuspidate,  781 
dentine  of,  785 

formation  of,  797 
tubules  of,  786 
dentine,  secondary  of,  792 
development  of,  792 
enamel  of,  789 

formation  of,  798 
eye,  782 

follicular  stage  of,  793 
incisor,  781 

intertubular  substance  of,  787 
ivory  of,  785 

formation  of,  798 
milk,  784 
molar,  783 
nerves  of,  civ,  805 
osteodentiue  of,  792 
permanent,  780 

calcification  of,  803 
cavities  of  reserve  of,  801 
development  of,  800 
eruption  of,  803 
special  characters  of,  78 1 
primitive  groove  of,  793 
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pulp,  dental  of,  785 
primitive,  796 

sacs  of,  794 

structure  of;  7S4 

temporary,  784 

development  of,  792 
eruption  of,  799 
follicular  stage  of,  793 
papillary  stage  of,  793 
saccular  stage  of,  794 
shedding  of,  802 

vessels  of,.  805 

wisdom,  783 
Te<(mentum  of  crura  cerebri,  556 
Tela  choroidea  (the  choroid  web),  548 
Temporal  {Umpora^  the  temples)  arteries^ 

^   353,354,356 

boue,  35 

fascia,  197 

fossa,  57 

muscle,  181 

nerve.    5c«  Nerve 
Teniporo  maxillary  articulation,  13a 
Temporo-parietal  suture,  55 
Teraporo-sf)henoidal  suture,  55 
Tcndo  Achillis  (tendon  of  Achilles),  285 

palpebrarum,  171 
Tendon,    cordiform   or  central,   of  dia- 
phragm, 245 

conjoined,  250,  1022 
Tendons  (twiw,  J  stretch),  Ixzir 

connection  with  muscles,  cxxi 
Tensor  {Undo,  I  stretch).    See  Muscles 
Tentorium  (a  tent,  from  tendo,  I  stretch), 

563 
Tesselated  (iessella,  dim.  of  tessera,  a  small 
qaadraugular  stone  in  a  pavement) 
epithelium,  Uii 
Testes  (testicles),  963,  967 
capsule  of,  968 
coni  vasculosi  of,  97a 
coverings  of,  963 

vessels  and  nerves  of,  967 
descent  of,  1000 
development  of,  995 
epididymis  of,  967 
excretory  duct  of,  97 1 
glandular  substance  of,  969 
gubernaculum  of,  looo 
lobes  of,  969 
mediastinum  of,  969 
retc  vasculosum  of,  97a 
secretion  of,  975 
heptum  of,  96& 
structure  o^  969 
tubuli  of,  969 

recti  of,  970 
tunica  albuginea  of,  968 

vaginalis  of;  966 

vasculosa  of,  969 
vas  deferens  of;  971 
vasa  efferentia  of,  970 

recta  of,  970 
vessels  and  norven  of;  975 


Testes — continued. 

(in  cerebrum),  554 

muliebres,  988 
Textures  in  general,  iii 

chemical  composition  of,  v 

development  of,  ix  ^ 

enumeration  of,  iii 

nutrition  and  regeneration  of;  xxiv 

particular.    Ses  Tissue,  &c. 

perme<^bility  of,  iv 

physical  properties  of,  iv 

vital  properties  of,  vii 
Thalami  optici  (optic  couches),  550^  558 

development  of,  579 

grey  matter  of,  561 
Thebesiua,  foramina  o^  309 

valve  of,  310 
Theca  vertebralis  (vertebral  sheath),  502, 

563 
Thenar  (tfcra^,   the  palm  of  the  hand) 

prominence,  225 
Thigh  bone  of,  100 

dissection  of,  1080 

muscles  of,  266 
Thoracic  {thorax)  arteries.    See  Artert 

duct,  487 
Thorax  {Bmpa^,  a  breast-plate),  27 

bones  of,  23 

dissection  of,  1066 

muscles  of,  240 
Thumb,  muscles  of,  225 

action  of,  229 
Thymic  {thymus  gland)  artery,  374 
Thymus  gland,  923 

central  stem  of,  924 

chemical  composition  o(  924 

development  o^  925 

fluid  of,  924 

lobes  of,  923 

lymphatics  of,  925 

structure  of,  924 

vessels  and  nerves  of,  925 
Thyro-arytenoid  ligament,  91Q 

muscle,  916 
Thyro-hyoid  ligaments,  909 

muscle,  192 
Thyroid  artery,  3461 

axis,  371 
Thyroid  {0vp€os,  a  shield ;  ciSov,  shape) 

BODY  OF  GLAND,  90 

development  of,  922 

fluid  of,  922 

isthmus  of  920,  921 

levator  muscle  of,  921 

lobes  o^  92Q 

structure  of,  921 

vessels  and  nerves  of,  922 

weight  of,  921 
Thyroid  cartilage,  906 
Thyro-pharyngeus  muscle,  188 
Tibia  (a  pipe  or  flute,  from  its  supposed 
resemblance),  103 

compared  with  ulna  and  radius,  115 

ligaments  of,  158 

ossification  of;  11I9  iia  . 
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Tibial  artery.     See  Arteut 

nene.    See  Nrrvk 
TiSMUE,  adipose,  Ixv 

areolar,  cellular,  or  filamentous,  Ixix 
cartilaginous,  Ixxx 
cavernous,  clxxz 
connective,  Ixix 

special  rarieties  of,  Ixxviii 
horaot^eneoos,  Ixxiz 
jelly-like  or  mucous,  IxxTiii 
retifomi,  Ixxix 
cuticular,  Hi 
cytoi^nons,  Ixxix    -  - 
elastic,  IxxTi 
epidermic,  Hi 
epithelial,  Hi 
erectile,  clxxx 
iibroa«,  Ixxiv 
filamentous,  Ixix 
muscular,  cxv 
nenrous,  cxxxi 
osseous,  Ixxxvii 
reticular,  Ixxix 
Toe,  great,  muscles  of^  288,  289 
TocF,  Dones  of,  1 10 
movements  of,  166 
muscles  of,  280,  286,  289 
Tomentum  (flock  of  wool,  hair,  &c.).  564 
ToNQUE,  805 

dissection  of,  1058 
fhbnum  of,  805 
glands  of,  809 
mucous  membrane  of,  805 
muscles  of,  185,  809 
nervt'S  of,  808,  812 
papilhe  of,  ciroura  vail  ate,  806 
conical  and  filiform,  807 
fun^fonn,  807 
secondary,  808 
raphe  of,  805 
septum  of,  811 
vessels  of,  81  a 
Tonicity  (tokoj,  tension)  of  arteries,  olxxi 
Tonsillar  artery,  350,  814 
Tonsils,  813 

vessels  and  nerves  of,  814 
Topographic  anatomy,  i 
Toroular  (a  wine  or  oil-press)  Herophili, 

462 
Touch-bodies,  cli 

Trabecula)  (dim.  from  trabu,  a  beam)  of 
corpus  caveniosum,  957 
lateral,  of  primitive  cranium,  65 
of  lymphatic  glands,  olxxxvii 
of  spleen,  884 
Trabs  cerebri  (corpus  callosum),  541 
Traohea  .{arteria    trachea    the    rough 
artery ;  rpaxvs,  rough),  888 
cartilage  and  fibrous  membrane  of, 

890 
development  of,  904 
elrffetic  fibres  of,  891 
glands  of,  892 
mucous  membrane  of,  892 
nmsculai*  fibres  of,  891. 


Trachea— etm/tittK^.  ^ 

situation  of,  888 
structure  of^  890 
vessels  and  nerves  of,  892 
Trachelo-mastoid   (rpaxiyAof,   the  neck ; 

mastoid)  muscle,  235 
Tract,  optic,  536,  5J4 
Tractns  intennedio-Iateralis,  510 

foraminosus  spiralis,  756 
Tragus  {rpayos,  a  goat),  741 

muscles  of,  743 
Transitional  epithelium,  Iviii 
Trapezium  (rfMnrt  (toy,  dim.  of  Tpart^  a 

table),  85 
Trapezoid  bone,  85 
ligament,  135 
Trapezius  muscle,  200 
Trefoil  tendon  of  diaphragm,  245 
Triangle,  cervical  anterior,  1053 
posterior,  1052 
of  Hesselbach,  1027,  1029 
Scarpa's,  434 
Triangular  ligament  of  urethra,  260 
Tricuspid  {tres^  three ;  cuspii,  the  point 

of  a  weapon)  valve,  310 
Trigone    (triangle,    from    rpfij,    three; 

ywna^  an  angle)  of  bladder,  948 
Trigonum  vesicte,  948 
Triquetral     {triquetrus^    threeHH>mered) 

bones,  55 
Trochanter  {rpox<oTiiPf  rpoxaam^  rpoxos^ 
words  implying  turning)  miyor, 
100 
minor,  loi 
Trochlea  (rpoxtAco,  a  pulley)  of  humerus^ 

79 
Trunk,  articulations  of,  121 
muscles  of,  233 

attaching  upper  limb  to,  ante> 
rior,  203 
posterior,  200 
nerves  of,  682,  684 
relation  of  Hmbs  to  segments  of,  117 
Tube,  Eustachian,  747 

membranous,  of  nerve-fibre,  cxxxvi 
Tuber  annulare,  521 
calcis,  107 
cinereum,  538 
Tubercle,  grey,  of  Rolando,  519 
laminated,  525 
of  Ix)wer,  310 
Tubercula  quadrigemina,  552 
development  of,  578  ^ 
grey  matter  of^  561 
Tuberculum  pharyngeum,  819 
Tuberosity,  bicipital,  80 
of  ischium,  96 

palate  bone,  47 
superior  maxillary  bone,  45 
Tubes,  Fallopian,  991 

development  of,  996 
uriniferous,  930 
convoluted,  930 
development  of,  994 
looped,  930,  934 
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Tabes — eatUinved. 

origin  and  coorae  of,  933 
straight,  930    . 
Tubular  glands,  ccxxii 
nenre-fibres,  cxxxv 
Tubules,  dental,  786 
Tubuli  contorti  (twisted  or  convoluted 
tubes)  of  kidney,  930 
recti  of  kidney,  970 
seminiferi,  969 
uriuiferi,  929 

origin  and  course  of,  933 
Tul^iufl,  valve  of,  8^2 
Tunica  adi|)osa  of  kidney,  926 
albuginea  of  testicle,  968 

of  ovary,  988 
choroidea,  716 
chorio-capillaris,  717 
erythroides  (^f>v6f>os^|red ;  ctSof,form), 

96s 
Ruyschiana,  717 
vaginalis,  966 

hernia  in,  1025 
vasculosa  testis,  969 

Je,  716 
(coiled,  from  turbo,  a  whirl) 
bones.    See  Spongy  bones 
Tutamina  oculi  (defences  of   the  eye), 

705 
Tympanic  (tympanum,  the  drum  of  the 
ear)  artery,  356,  752 
plate,  37 
Tympanum  {rvfiwayov,  a  drum  or  middle 
ear),  744 
apertures  of,  746 
bones  or  ossicula  of,  748 
cavity  of,  744 
development  of,  769 
ligaments  of,  749 
membrane  of,  745 
lining,  751 
secondary,  746 
muscles  of,  749 
scala  of,  7^6 

vessels  and  nerves  of,  T^z 
walls  of,  745 
Tyson's  glands,  955 

Ulka.  ((wXcnj,  the  elbow),  ^i 

compared  with  bones  of  leg,  115 
ossihcation  of,  90 
ligaments  of,  138 
Umbihcal  (umbUicus,  the  navel)  cord, 
tissue  of,  Lixii 
fissure  of  liver,  864 
region,  824 

contents  oi,  826 
Umbilicus,  cicatrix  of^  255 
Unciform  {uncus,  a  hook  ;  forma,  shape) 

bone,  86 
Uncinate  {uncus,    a   hook)    process   of 

ethmoid  bone,  4^ 
Unguis,  OS  (the  bone  like  a  nail),  50 
Upper  Umb,  articulations  of,  134 
bones  of,  74 


Upper  limb — continue, 

compared  with  lower,  115 
dissection  of,  1059 
fascise  of,  229 
muscles  of,  198 
nerves  of,  cutaneous,  683 
of  muscles,  685 
Urachus  {ovpop,  urine  ;  4x^i  I  liold),  94$ 

formation  of^  995 
Urea  in  blood,  xl 

U&KTEBS  {ohpw,  I  pass  urine),  942 
course  of,  942 
development  of,  994 
orifices  of,  948 
structure  of,  943 
varieties  of,  943 
vessels  and  nerves  of,  943 
Urethra  {plpow,  urine),  female,  develop- 
ment of,  980 
mucous  membrane  of,  980 
muscles  of,  266 
orifice,  978 
male,  959 

bulb  of,  958 

crest  of,  961 

development  of,  looi 

fossa  navicularis  of,  962 

glands  and  lacun»  o(  962 

length  of^  959 

ligament    of^  triangular,    260, 

1040 
mucous  membrane  o(  962 
muscles  of,  265,  962 
orifice  of,  external,  955 

internal,  948 
portion  of,  membranous,  962 
bulbous,  962 
prostatic,  961 
spongy,  962 
sinus  pocularis  of,  961 
Uric  acid,  xl,  cxxviii,  cxxxiv 
Urinary  bladder,    944.     Su'  Bladder 
organs,  926 

development  of,  992 
Urine,  938 
Uriniferous  tubes,  929 

development  of,  994 
Uterine  artery,  422,  987 
Uterus  (womb),  982 
arbor  vit»  of,  984 
bod^  of,  983 
cavity  oi,  984 
cervix,  or  neck,  983 
changes  in,  987 
development  of,  996 
double,  998 
enitheUum  of,  985 
fibres  0^  985 
functions  of,  982 
fundus  of,  9^3 
glands  of,  985 
gravid,  changes  in,  987 
nerves  of^  704 
ligaments  of,  anterior  and  posteriory 
985 
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Utbrus — eoutinued, 
liguneots  of, 
broad,  986 
roond,  986 
nincous  membniM  of,  985 
uiuscuUr  tittue,  ^wth  of  daring 

gestation,  cxxTii 
nervea  of,  704,  987 
OS,  or  mouth  of,  extenudi  983 
inU^mal,  984 
tincie  of,  982 
position  of,  821;,  982 
structure  of,  984 
tissue,  proper,  of,  984 
vessels  of,  422,  987 
Utricle  {utriculuSf  a  small  bag),  x,  xiii 
of  male  urethra,  961 
of  vestibule  of  the  ear,  757 
Uvea  (upn,  a  cluster  of  grapes),  719 
Uvula  (dim.  of  uva)  of  bladder,  948 
of  cerebellum,  524 
of  throat,  189 

muscle  of,  190 

Vagina  (sheath),  980 

columns  of,  981 

development  of,  looi 

sphincter  of,  266,  982 

structure  and  connections,  982 
Vaginal  artery,  422 

process,  37 

synovial  membranes,  oxcv 
Valsalva,  sinuses  of,  308,  311,  313 
Vallecula  of  cerebellum,  523 
Valve  of  Bauhin,  852 

Eustachian,  309,  325 

of  foramen  ovale,  325 

ilio-cajcal,  or  ileo-colic,  852 

mitral,  or  biscupid,  313 

of  Thebesius,  310 

tricuspid,  310 

of  Tulpius,  852 

of  Vieussens,  554 
Valves,  auriculo-veutricular,  305 

of  Kerkring,  842 
lachrymal  sac  and  canals,  710 
lym])hatics,  clxxxv 

sigmoid,  or  semilunar,  of  aorta,  307 
pulmonary,  310 

of  veins,  clxxiv 
Valvulse  conniveules,  cxcvi,  842 
Varicose  nerve -fibres,  cxxxvii 
Vas  aberrans  of  testis,  972 

deferens,  971,  1023 

development  of,  996,  999 

spirale  (spiral  vessel),  767 
Vasa  aberrantia,  brachial,  38$ 

afferentia    and    efferentia    of    lym- 
phatic glands,  clxxxyi 

brevia  of  the  stomach  arteries,  409 
veins,  481 
chylifera.  491 

efferentia  of  testis,  970 
develo])nieut  of,  999 

lactca,  491,  844 


recta  of  kidney,  936 

of  testes,  970 
serosa,  dxxx 
yasomm,  arteries,  cLcd 

▼eina,  clxxiy 

lymphatica,  clxzxT 
▼orticosa,  717,  722 
Vascula  serpentina,  19,  69 
Vascular  glands,  ccxxvi 
Vaso-motorial  nerves,  clxiii 
Vegetable  structures,  formation  of,  x 
Veins,  General  Anatomy  of,  clxxii 
anastomoses  of,  clxxiii 
coats  of,  clxxiii 
contractility  of,  clxxiv 
distribution  of,  clxxii 
muscular  fibres  in,  clxxiv 
openings  of  lymphatica  into,  cxe 
peculiarities  of,  clxxiv 
plexuses  o£     Se^  Plszuses 
pulsation  in,  clxxiv 
satellite,  clxxiii 
structure  of,  clxxiii 
valves  of,  clxxiv 
vessels  and  nerves  of,  clxxiv 
vital  properties  of,  clxxiv 
Veins,  Descriptive  Anatomy  of,  452 
acromial  thoracic,  469 
alar,  469 
angular,  456 
auricular  anterior,  457 

posterior,  457 
axillary,  468 
azygos,  left  or  small,  471 

right,  469 
basilic,  466 
brachial,  467 
brachiocephalic,  453 
bronchial,  471,  903 
buccal,  456 
capsidar,  474 
cardiac,  482 

anterior,  483 

great,  482 

posterior,  483 

small,  483 
cava,  lower,  473 

uppe»,  453 
of  cerebellum,  460 
cerebral,  460 
cephalic,  466 
of  choroid  coat,  eye,  722 

plexus,  of  brain,  548 
circumflex  iliac,  477 

superficial,  475 

of  shoulder,  469 
coronary,  of  heart,  321,  482 

stomach,  480 
of  corpora  cavernosa,  958 
corpus  striatum,  460 
cranium,  460 
dental,  inferior,  457 

8Ui)erior,  457 
diaphragmatic.  d^4. 
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of  diploe,  46c 
dorsal,  spinal,  471 

of  penis,  479 
duodenal,  481 
eroulgen^  474 
epigastric,  477 

superficial,  475 
ofiac€,4SS 

fiwntl,45S 

communicating,  457 
transverse,  457 

femoral,  476 

frontal,  455 

of  diploe,  465 

of  Galen,  460 

gastric,  481 

gastro-epiploic,  481 

of  head,  455 
heart,  482 

hepatic,  474,  867,  871 

iliac,  external,  477 
internal,  477 
common,  479 

infraorbital,  456 

innominate,  453 

intercostal,  anterior,  454 
superior,  455 

interlobular  of  liver,  873 

intracranial,  460 

intralobular  of  liver,  870 

jugular,  anterior,  459 
external,  459,  469 
internal,  459,  469 
posterior,  459 

labial,  4^6 

laryngeal,  460 

lingual,  459 

of  fiver,  867,  871 

of  lower  limb,  475 

lumbar,  473 

ascending,  473 

mammary,  internal,  453 

masseteric,  456 

maxillary,  internal,  457 

median  basilic,  467 
cephalic,  467 
cutaneous,  467 

mediastinal,  454 

meningeal,  457 

mental,  456 

mesenteric,  inferior,  482 
superior,  481 

nasal,  456 

of  neck,  455 

occipital,  460 
of  diploe,  465 

ophthalmic,  464 

ovarian,  474 

palatine,  456,  457 

palpebral,  inferior,  456 
superior,  456 

pancreatic,  481 
pwotid,  457 
ofpalvia,477  . 


Yfavb— continued. 
peroneal,  476 
pharyngeal,  460 
phrenic,  474 
-popliteal,  476 
portal,  clxvi,  479,  867,  873 

sinus  of,  480 
pudic  external,  75 
pulmonary,  332,  903 
radial  cutaneous,  466 

deep,  467 
ranine,  456 
renal,  474 
of  retina,  729 
sacral,  middle,  473 
saphenous,  long,  or  intornnl,  475 

short,  or  external,  476 
scapular,  posterior,  459 
spermatic,  473 
spinal,  471 

anterior  longitudinal,  472 

posterior  longitudinal,  472 

of  spinal  coru,  472 
splenic,  480 
subclavian,  469 
sublobular  of  liver,  870 
submaxillary,  456 
submental,  456 
subscapular,  469 
supraorbital,  456 
suprarenal,  474 
suprascapular,  459 
temporal,  457 

deep,  457 

middle,  457 

superficial,  457 

of  diploe,  465 
temporo-maxillary,  455 
thymic,  454 
thyroid,  superior,  460 

middle,  460 

inferior,  453 
tibial,  476 

ulnar  cutaneous,  anterior,  466 
posterior,  466 

deep,  467 
ombilical  of  foetus,  328 

development  of,  483 

remains  in  adult,  865 
of  upper  limb,  465 

aeep,  467 

superficial,  466 
vaginal,  479 

of  liver,  873 
of  vetebrsB  (bodies),  472 
vertebral,  469 
Veins,  plexuses  of.    See  Plexusbs. 
Velum  pendulum  palati,  189,  813    ' 

interpositum  of  brain,  548 
Vena  cava,  fossa  of,  in  liver,  864 

lower,  473 

opening  ia  diaphiagE 
246 

upper,  453 
cordis  magna,  48a 
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Vena — eonlinuid. 
hemUzysoA,  471 
porta,  clxvi,  479.  867,  873 

tributaries  of,  480 
salvatella,  466 
sine  pari,  469 
Yens  baaU  vertcbramm,  472 

comites  vel  satellites  (oompanion  or 

satellite  veins),  cluiu,  467, 476 
cordis  iiiinimfe,  309,  482 

parvse,  483 
Galoni  (veins  of  Galen),  460^  548 
Venous  blood,  characters  of,  zlii 
Ventricles  (veiUrieulua^  dim.  of  ventor,  a 
belly),   cerebral,    of  Arantins, 

517 
of  corpns  callostim,  541 
fifth,  545 
fourth,  52J 

choroid  plexuses  of,  526 
floor  of,  SI 7,  525 
lining  membrane  of^  526 
lateral,  543 

choroid  plexuses  of,  543 
comuaof,  543 
of  septum,  or  Sylvian,  545 
thirtl,  5SO 

choroid  plexuses  of,  548 
commissures  of,  550 
communication    with   lateral 
ventricles,  548 
of  heart,  302 

capaidty  of,  322 
development  of,  323 
fibres  of,  318 
interior  0^  305 
left,  312 

position  of,  in  chest,  315 
right,  310 
of  larynx,  910,  912 
Ventro-inguinal  {venter^  the  belly  ;  ingiun 

the  groin)  hernia,  1027 
Vermicular  motion  {vermiaduSj  dim.  of 

venniSf  a  worm),  841 
Vermiform  process,  522 
Vertebra  dentata,  9 

prominens,  8 
Vebtebilb,  3 
cervical,  7 

first  and  second,  8 
coccygeal,  12 
cranial,  71 
dorsal,  5 
fixed,  10 

general  characters  of^  4 
omologies  of,  21 
lumbar,  6 
movable,  4 

groups  of;  5 
number  of,  4 
ossification  of,  15,  18,  20 
primordial,  16 
sacral,  10  ^ 
serial  relations  of,  21 
typical,  22 


Vertebral  aponeuroas,  240 
•rtery,  367 
column,  3 

curves  of,  13 
form  of,  14 

ligaments  of,  12  r,  147 
ossification  of,  15,  18^  20 
veins  of,  471 
segments,  i 
Verumontanum  (reru,  ridge),  961 
Vesica  prostatica,  961 

urinaria    (urinary     bladder).      Su 
Bladder 
Vesicle,  primary  auditory,  768 
germinal,  xv,  990 
optic,  primary,  737 
secondary,  738 
Vesicles,  air,  899 

of  glands,  cclxxxvi 
of  de  Graaf,  989 

changes  in,  990 
nerve,  cxxxix.     See  Kerve-crll 
seminal,  973 

structure  of,  974 
ve.ssels  and  nerves  o^  975 
of  thyroid  body,  921 
Vesico-uterino  folds,  986 
Vesicular  tracts  of  spinal  cord,  510 
Vessels.    S^e    Arteries,    Capillaries, 

and  Veins 
Vestibule,  aqueduct  of,  38,  754 
of  ear,  753 

membranes,  757 
saccule  of,  757 
seal  a  of,  757 
sinus  of,  757 
vessels  of,  767 
of  vulva,  978 
bulbs  of,  979 
Vestigial  fold  of  pericardium,  300 
Vestigium  foraminis  ovalis,  309 
Vidian  canal,  42,  57,  59 

nerve,  604 
Vieussens,  isthmus  of,  309 

valve  of,  J54 
Villi  {villus^  8n«^5Ky  hair),  cxcix 
of  small  intestine,  842 
stomach,  83$ 
Vincula  accessoria  tcndinum,  218 

vasculosa,  218 
Vis  nervosa,  xnii,  clxiii 
Viscera  of  abdomen,  824 

dissection  of,  1069 
position  of,  in  regions,  826 
of  pelvis,  dissection  of,  1077 
Visceral  arches  in  embyro,  641 
cavity,  3 
plates,  859 
Vital  contractility,  viii 

properties  of  textures,  vii.     See  each 
tissue 
Vitality,  vii 

Vitelline  {vitellus,  yelk)  duct  and  sac,  859 
Vitreous  {vitrumf  glass)  body,  731 
table  of  skull,  60 
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Yocal  cords,  910,  912 

Yoice^  organs  of,  905 

Yolar    {rola,   the    palm    of  the   hand) 

arteiy,  superficial,  397 
Yolnntaiy  muscles,  cxr 
Yomer  (a  ploughshare),  48 

ossification  of,  70^  71 
YuLVA,  977 

development  o(  looi 

erectile  tissue  o^  979 

glands  of,  978 

mucous  membrane  of,  978 

nerves  of,  980 

yessels  of,  979 


IThabtok's  duct,  817 

jellj,  Ixxii,  Ixxviii 
Willia,  classification  of  cranial  nerves, 
582 

circle  of;  363 
Wilson's  muscle,  265 
Wings,  great,  of  sphenoid  bone,  40 

smidl,  or  of  Ingrassias,  40 
Winslow,  foramen  of,  827 
Wirsung's  canal,  882 
Wisdom  tooth,  783 
Wolffian  bodies,  992 
Womb,  982.    See  Uterus 
Wormian  bones,  55 
Wrisberg,  cartilages  of,  908 

ganglion  of,  098 

nerve  of^  646 


Wrist-joint,  bones  of,  83 

ossification  of,  90^  93 
fascia  of,  231 

ligaments  of,  142,  147,  231 
movements  of,  228 


Xiphoid  ((<^f,  a  sword;  f28of,  shape) 
process,  23 

Yelk,  segmentation  of,  xr 
Yellow  cartilage,  Ixxxv 

fibres  of  areolar  tissue,  Ixxi 

ligaments,  123 

spot  in  retina,  726,  729 

tissue,  Ixxvi 

Zona  denticulata,  764 

glomenilosa,  939 

pectinata,  763 

pellncida,  990 

reticularis,  939 
Zones,  abdominaJ,  823 
Zonula  Zinnii  vel  ciliaris,  736 
Zygapophyses  ({yy,  root    of  {•vyppfUf  I 
yoke,  or  join  together ;  apophysis)^ 
22 
Zygoma  (a  cross-bar,  or  bolt,  from  root 

above  given),  36 
Zygomatic  arch,  36,  57 

fossa,  57 
Zygoniatici  muscles,  176 
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